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THE DISCHARGE OF MAGNETISM. 

We print elsewhere a paper by Mr. M. A. Agelesto on the ‘‘ Dis- 
charge of Magnetism,’’ which gives,in the form of curves,the results 
of a series of careful experiments relating to the discharge of mag- 
netism from the various portions of an iron core. The object of the 
paper is rather to give the data of the experiments than to draw 
conclusions from them, but several consequences made evident are 
pointed out. Among these are that residual magnetism seems to be 
principally confined to the centre of the core, and that magnetic 
discharges under certain conditions are oscillatory in character. 
The subject is one of importance in connection with alternating 
current working, and several of the phenomena encountered may 


have a bearing in the case of transformers. 


THE ELECTRIC FURNACE. 


The electrical process by means of which aluminum is now 
manufactured promises to be extended to the cheaper production 
of some of the rarer metals and combinations. M. Moissan, in 
some recent communications to the Comptes Rendus of the French 
Academy in this 


direction, which has resulted in the production of several compounds 


of Sciences, gives the details of some work 
heretofore beyond the reach of the usual chemical processes, among 
others ot carbon boride, which can be used in place of the diamond 
When 


which wa’ formerly much more valuable than gold,is now produced 


for cutting and polishing. we consider that aluminum, 
for considerably less than a dollar a pound, the great possibilities 
of the process are evident. Some of the rarer metals and compounds 
posess valuable qualities which heretofore could not be utilized on 
account of the expense of the process necessary to isolate them, 
and the attention now given to the subject promises to make some, 
at least, of these commercially available. 


TRANSFORMING FREQUENCIES. 

For the laboratory and for experimental purposes a method by 
means of which an alternating current of any frequency may be 
obtained is of obvious value, and elsewhere in this issue Lieut. 
Patten shows how this may be done. As will be seen, the method 
consists in turning an armature in a rotary field in a’ direction 
opposite to that in which the field rotates. If the two speeds are 
equal there will be a frequency of double the fundamental one, 
while with the armature at rest it merely acts as a transformer, and 
gives the fundamental frequency. By means of another combination 
described, any frequency desired below the fundamental one may 
be obtained, even as low as a single period per second. We may 
note in this connection that after the article by Lieut. Patten was 
in our hands, a patent was granted (August 28, 1894) to Mr. C. S. 
Bradley for a method of transforming frequencies of alternating 
currents, which consists in creating an alternating magnetic field 
and rotating in it a circuit so as to pass the poles at a frac- 
tional part of the rate of the alternating current itself. This seems 
to be somewhat similar to one of the methods described by Lieut. 
Patten. An interesting experiment would be to attach collectors 
to the armature winding of a closed-circuit or multiphase motor in 
order to determine the character of the current that would result. 
The resistance of the 
order to not derange the working of the motor. 


exterior circuit would have to be small in 


HELMHOLTZ, 

By the death of Prof. von 
master minds and the nineteenth century one of its greatest figures. 
While the weight of great age—whicb numbered three years more than 


Helmholtz science loses one of its 


the allotted three-score-and-ten—had brought to an end the power- 
ful mental activity which accomplished such wonders, yet his influ- 
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ence over current scientific thought remained, and the dominion of 
his personality over the minds of his pupils was to the last one of 
the great educational forces of Germany. Helmholtz’s greatest 
claim to fame will rest on his demonstration of the law of the con- 
servation of energy, which is, perhaps, only rivalled by Newton’s 
discovery of the laws of gravitation. The influence of this theory 
on scientific thought has, however, been greater than Newton’s 
achievement, for all science has not only been remodelled in 
accordance with it but its limits thereby indefinitely extended. 
In the purely electrical field the work of Helmholtz has also been of 
the greatest value, though confined principally to the domain of 
higher theory. He was the first to recognize the supreme merit of 
the work of Faraday, and several of his most valuable papers are 
devoted to Faraday’s theories, one of which, giving the results of 
an examination of the Faradic and action-at-a-distance hypotheses 
as to forces, pronounced in favor of the former when it had no 
standing in the scientfic world. “ His investigations in the mechan- 
ism of sound resulted in our modern wave theories, whose appli- 
cations in electricity are now assuming so much importance. 


ELECTRIC DISTRIBUTION FROM SUB-STATIONS. 

Elsewhere we give a synopsis of the report of the electrical en- 
gineer of the Zurich municipal electric lighting station, which con- 
tains data of the cost of installation of this system, whose feature 
As will be seen in 
our very full account of this plant which appeared in The Electrical 
World of June 2 and June 9, 1894, the alternating current is generat- 


is distribution to consumers from sub-stations. 


ed at a voltage of 2,000, transmitted to a central distributing station 
one and one-half miles distant, whence lines go to the eighth trans- 
former sub-stations in the centre of their respective lighting districts. 
From these snb-stations the current is distributed for lighting and 
of 100 volts on 
A notable point about the installation is the careful 


motors by a three-wire system with an E. M. F. 
each side. 
manner in which it was worked out from an engineering standpoint. 
Considerations of first cost have not been allowed to interfere with 
obtaining a perfectly reliable system, and even if the underground 
distribution had not been required by the city authorities, its 
advantage, both practically and from the low cost of maintenance, 
have been demonstrated, though the outlay for the mains was very 
From the figures given it will be seen that the cost per 
kilowatt on the basis of lamps installed is about $310, or $230 per 
kilowatt of station capacity, which merely includes the electrical 
equipment. If the cost of buildings, turbines, water improvements, 
etc., were added, the total cost would belittle if any less than that 
of American steam central stations, which average more than $500 
per kilowatt installed. 


large. 


The load factors, however, are much higher 
than in this country, averaging .45 for the entire year and reaching 
.58 during the winter months. These figures result from the policy 
of discriminating against customers who use the light only during a 
few hours. To operate a central station under efficient conditions, 
such a policy is necessary, and will eventually have to be generally 
adopted. It may not be a popular course to pursue, but it is absurd 
from a business point of view to lose the profit derived from one set 
of customers by connecting up at the same rate others whose demands 
for current only occur at the time of maximum load. 


ELECTRICAL NETWORKS FOR AGRICULTURAL DISTRICTS. 

The Digest refers to an article in an English contemporary on 
the employment of electric traction on country roads, which has a 
bearing on the discussion of the subject which has appeared in an 
Ohio State report, In the latter the adoption of electric traction and 
the entire displacement through it of the present means of trans- 
portation on country roads are strongly advocated. Some figures of 
a general character are given to show that the cost and maintenance 
of the track would not be much, if any, greater than that of good 
macadamized roads, nor would the cost of operation be greater than 
would be saved in time and the keep of horses. The entire 
question is a financial one, for there are to be no engineering diffi- 
culties to overcome, A good way to arrive at some decision would 
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be to estimate the cost of a system for some agricultural district and 
also the cost of operation, and then determine the annual pro rata 
cost to the farmers who would presumably be affected. If this were 
done we feel convinced that the impracticability of the scheme 
would become very apparent. It is one thing to estimate in dollars 
and cents the time spent by farmers in repairing roads and in 
hauling, and quite another to have them pay this amount in money 
for the labor saved, for what they would thus gain in time is not neces- 
sarily a gain in money. Even assuming that some agricultural 
operations would be carried on by electric power derived from the 
trolley lines, yet horses would still have to be employed. The saving, 
therefore, to the farmer would be largely in time, which in his case 
would have usually no momey value, in repairs to wagons, some 
saving from fewer horses and perhaps in other imeilentals. With 
twelve farmers to a mile of electric road the total would be insig- 
nificant in comparison to the capital charges, maintenance and 
operation, for the freight would probably not average a light load 
daily per mile of road. Outlying farmers would of course add to 
the traffic, but in any case it seems to be entirely unreasonable that 
any such system as that proposed in Ohio could pay in view of the 
close margin of profit now found in the operation of inter-urban 
electric roads in thickly settled districts. 





English Journalism. 


In our issue of August 4, we commented editorially on some re- 
marks made by the London ‘‘ Electrical Review’’ on the American 
Republic. In the issue of that journal just received it replies as fol - 
lows: ‘‘The Electrical World takes us to task because we com- 
mented unfavorably upon the mixing up of a mechanical paper 
with politics, the occasion being taken to make some rather ex- 
travagant claims for ‘man’s greatest political institution,’ as coeval 
with the steam engine in birth. We ventured to think the jux- 
taposition was not a happy one, for the political institution has 
certainly not prevented the social evils of the Old World being re- 
produced with increased virulence in the New. To argue from 
this that we were carping at America or Americans is mere childish - 
ness. The very fact that our columns contained in the same issue 
three leading technical articles of American origin, is, we think, 
quite a sufficient proof of our respect for what Americans have done 
and are doing. What we objected to was the dragging in of politics at 
all. American journals would probably give us quite as severe a 
handling were we to claim as extravagantly for that political institu- 
tion of our own country which is the descendent of that little 
garden party on Runnymede, of June 19th, A. D. 1215, and which 
certainly was productive of very valuable results to both ourselves 
and Americans. Quite a number of our readers look an the institu- 
tion as a failure to-day, but do not admit that England is a failure; 
neither did we say that America was a gigantic failure. Had we 
done so we would certainly have apologized,and as it is we are sorry 
our contemporary has so misread what we had tosay and has failed 
to understand that a country may teem with political failures and 
yet be far from a failure itself. We really think our contemporary 
is a little unreasonable and considerably unjust in the way it twists 
what we did say into an attack on America. As well argue that 
London is a fraud because it is unfortunately saddled with a bad 
system of government by ‘bumble.’’’ We are pleased to see this; 
whether we were unreasonable and unjust, we leave to others to 
decide by comparing our editorial with the original remarks in the 
London ‘‘Electrical Review,’’ July 13, page 53, near bottom of sec- 
ond column. 


A Peculiar Phenomenon. 

While in Nova Scotia last summer a correspondent relates that he 
had occasion to use very frequently the telephone line from Digby to 
Westport, a distance of about fifty miles. The line is a single iron wire 
with earth return. The instruments used are ordinary Bell short dis-. 
tance telephones. There are no other wires within fifty miles. 
Whenever there was an aurora or an electrical storm, he noticed 
the following phenomena: A person talking at the west end of line 
could be heard quite distinctly at the east end. But the person at 
the east end could not be heard at the west end at all, and the 
conversation would have to be repeated in the centre of line. At 
normal conditions of the weather conversations could be carried 
on distinctly in both directions, but always with an advantage 
from west to east. There is no question, he states, about the in- 
struments, as they were exchanged without any change in the 
working being noticed, 
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In response to an invitation from the Edison Electric Illuminating 
Company of Brooklyn, over 200 of the members of the New York 
Electrical Society and their friends made a journey to Ambrose Park, 
last week, and after examining the electrical plant of the ‘* Buffalo 
Bill Wild West Show,’’ repaired to the roof of the grand-stand, where 
seats had been especially arranged for them to view the perform- 
ance. From this position the manipulation of the arena lights could 
be watched to better advantage and the controlling apparaius in the 
‘*Texas’’ inspected and explained. The evolutions of the military, 
and, in fact, the majority of the several acts, are more beautiful as 
one looks down upon them from this elevation. At times the arena 
becomes a veritable kaleidoscope and the visitor is startled at the 
recklessness exhibited by these daring riders. The evening was 
fairly clear and bright and at the close of the entertainment the 
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it a permanent place of entertainment. A suitable plot was secured, 
covering the section between Thirty-fifth and Thirty-ninth streets 
and Third avenue and the Harbor, comprising some twenty acres in 
all. The area has been enclosed with a high fence of specially 
rolled corrugated steel, the same material being used for the 
sheathing and roofing of all buildings erected. It was here, with 
a much larger arena than in Chicago, covering about two and one- 
half acres, that a still more difficult problem of lighting presented 
itself. The general plan of the grounds, is shown in one of the ac- 
companying illustrations, and the electrical circuits are indicated 
thereon. 

The electrical installation was put in and is being maintained by 
the Edison Illuminating Company of Brooklyn, the work having 
been carried on under the personal supervision of General Superin- 





THE BUFFALO BILL, WILD WEsT SHOW aT NIGHT AS SEEN FROM THE ROOF OF THE GRAND STAND. 


members were of one mind as to the success which has been attained 
in the electric illumination of ‘* Buffalo Bill’s Wild West.’’ 

It is seldom that so difficult a problem in lighting presents itself 
as that which confronted Messrs. Cody & Salisbury when they pre- 
pared to open their famous ‘‘Buffalo Bill’s Wild West’’ at the 
World’s Fair last year. For a successful evening performance they 
found it necessary to illuminate about two acres of ground, compos- 
ing the arena,so that a newspaper could be easily read at any point. 
The hundreds of thousands who visited their show at Chicago well 
know how successfully it was accomplished. 

With the close of the season at the World’s Fair the proprietors 
decided to establish the show in Brooklyn, with a view to making 


- tendent W. S. Barstow. As the contract between Messrs. Cody & 


Salisbury and the Edison company for lighting the grounds and 
arena was made for a period of only six months, the plant was not 
built with a view to permanency. The material and construction, 
however, is very much better than the average plant built for a long 
period of service. 

The power-house, a plan of which is shown below, is of mill 
construction covered with specially rolled sheet steel ; it is 48 feet wide 
by 72 feet long, and 30 feet in height. About one-third of this 
space is given up to the two 300 h. p. Morin Climax vertical water 
tube boilers, carrying a working pressure of 135 pounds to the square 
inch. A Worthington duplex boiler feed pump is used, and there 
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is a Korting universal injector for use in case of the pump becoming 
disabled. 

Two 250 h. p. cross compound non-condensing Ball engines are 
used, transmitting power through four 16-inch double leather belts 
to as many 80 kw. Edison direct current generators operating at 


125 volts. 
The results have been so satisfactory to Messrs. Cody & Salisbury 
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and yet maintain sufficient light within the grand-stand to avoid 
any possibility of a panic which would naturally result from total 
darkness. 

There are three search lights in use, one automatic projector of 
8,000 and two of 25,000 candle power each. The latter are hand- 
fed lamps, and are especially built for easy and rapid movements. 
They are used to follow the glass balls in the shooting act, and the 
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PLAN OF THE POWER-HOUSE. 


that the contract with the Edison company for lighting has been 
renewed, and another engine and condensing facilities will be added 
to the plant for next season. There being no gas upon the grounds, 
this plant is called upon to furnish all light. It was therefore neces- 


illumination is so perfect that the marksmen prefer the evening to 
the day performance. These lamps are operated from the ‘‘ Texas, ’’ 
the distributing booth for all arena and grand-stand illumination, 
located on the roof of the grand stand and equipped with modern con- 
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PLAN OF GROUNDS SHOWING LIGHTING CIRCUITS. 


sary, in laying out the circuits, that every precaution be taken to 
avoid any interruption of the evening performance in case of failure 
of a portion of the plant, or to at least to furnish sufficient light to 
enable the large audience to disperse without becoming panic- 
stricken. With this in view, the distributing mains were so arranged 
that two-thirds of the generatng capacity might become inoperative 


trolling apparatus. The lamps are also used for the especial illumin- 
ation of groups, racing horsemen, etc. Many strange and beautiful in- 
sects fall victims of the bright light from these lamps, and Superin- 
tendent Bailey has secured several fine collections, which are being 
preserved. 

The arena is 448 feet in length and 236 feet wide, and contains 
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105,728 square feet of ground. It has a network of tile drains, 
which effectually remove all water during heavy rains and enables 
the performance to take place regardless of the weather. It is 
lighted by 46 4,000-c. p. diffusion lamps, 23 on each side, 
located immediately underneath the edge of the grand-stand shed. 
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INTERIOR OF THE ‘‘ TEXAS.”’ 


They are 23'4 feet above the level of the arena and supported upon 
suspended platforms, which are reached, through scuttles from the 
roof. All lamps are fitted with wire screens across their lower half 
to catch any pieces of carbon that may fall from the arc. They are 
also controlled from the ‘‘Texas,’’ and are so wired that alternate 





SHOOTING GLASS BALLS BY THE ELECTRIC LIGHT. 


. 


lamps, comprising one-half the circuit, can be thrown in at once. 
It has been found impracticable to throw into circuit all the arena 
lamps at one time, as this enormous increase in load is especially 
disastrous to belts and also severely strains the engines. Two 4,000- 
c.p. diffusion lamps are trained upon the curtain or scene, which con- 
tains 20,456 square feet of canvas. Much trouble and annoyance has 
resulted in the effort to secure a satisfactory reflector for these dif- 
fusion lamps, nearly every reflector tried having shown a very 
decided shadow of the carbon points. The light next to this shadow 
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would be very white, and surrounding this white spot there would 
be several rings, each less luminous than the preceding one. The 
reflector now used, however, gives very excellent results, the diffu- 
sion of light being the same at any point in the area lighted from 
any single lamp. It was designed by Mr. Bailey, superintendent of 





HAND-FEED SEARCH LIGHT. 


lighting for the ‘‘Wild West’’ organization, and built by LI. 
P. Frink of New York. It is made of copper, and of the 
form of a somewhat flattened sphere, and its reflecting and 
diffusion qualities are due to small sections of corrugated glass 
mirror with which it islined. The intense heat so quickly destroys 
the silver upon the glass at the point nearest to the arc, that white 
opalescent glass is substituted, to cover a small circular space at the 
centre of the reflector. 

It may be interesting to note here that on clear nights the oper- 
ators of the projectors at Union Square, Buffalo Bill’s Wild West and 
Manhattan Beach, Coney Island, entertain themselves by signalling 
back and forth. It is said that messages, in the Morse code, have 
in this way been successfully transmitted between these points. 





BEFORE THE LIGHTS GO OUT. 


The distance from Manhattan Beach to Union Square is about four- 
teen miles, the ‘‘ Wil West*’ being about midway between the two 
places. 

The grounds are lighted by seventy seven 2,000-c. p. incandescent 
arcs, while the buildings and tents require over 800 16-c. p. incan- 
descent lamps. The grand-stand, seating 21,000 people, is lighted 
by 400 16-c. p. incandescent lamps. 

Upon the roof of the power-house is a large illuminated sign, 
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showing the name of the ‘‘Edison Company.’’ To produce this it 
requires 375 16-c. p. incandescent lamps. As one enters the main 
gate it is brought into prominent view, although at the farthest end 
of the grounds, and the contrast between the brilliant lamps and 
the dark sky is very striking. 

This plant, which is fully one-third larger than the one used at the 
World’s Fair, is probably the largest isolated plant in existence 
used exclusively for a single entertainment. 

The performance is both instr ictive and entertaining, and the per- 
formers have been selected from no less than twelve different 
nations. It is, indeed, an organization that can truthfully boast of 
representing ‘‘The Rough Riders of the World.’’ 


The Discharge of Magnetism. 


BY M. A. AGELASTO. 


The following experiments relate to the discharge of magnetic 
lines of force from a magnetized iron core; the rate of this dis- 
charge from the various portions of an iron core; the relation 
between the rates of the charge and discharge and the air gap 






SOURCE OF 
CURRENT 


of the magnetic circuit, and a new method of studying the various 
stages of discharge. 

In the first three groups of experiments, the ballistic galvanom- 
eter method was employed. The number of lines of force which 
disappear during a short interval of time can be measured by the 
throw produced by the current induced in a circuit containing the 
ballistic galvanometer, the circuit being closed during that interval. 


@ 
wD 
o 





circuit 
@ 
& 


» 
“ 
a 





iS) 
a 
S 


Discharges in terms of galvanometer deflections of the different 
air gaps and of the closed magneti 





Fic. 2. 


Hence, having first measured a deflection produced by the entire 
discharge, a partial discharge could be measured in the following 
way: The galvanometer is kept out of circuit for a certain portion 
of the time of the discharge. The deflection thus obtained sub- 
tracted from the deflection produced by the total discharge 
previously obtained gives a difference which measures the given 
portion of the discharge which took place while the galvanometer 
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was out of circuit. Fig. 1 illustrates the disposition of the appar- 
atus used, and renders detailed description unnecessary. 

The secondary circuit is closed through the arm of the pendu- 
lum by means of a flexible brush, b, of fine silver threads connected 


Elee.World 


Fics. 3 AND 4. 


to the arm, and making a s]jding contact with a stationary brass 
strip, ac. This strip is divided into distances over which the sliding 
contact passes in 1-128 part of the whole period of the swing of the 
pendulum, which was one second. 

The ballistic galvanometer (which had a period of ten seconds) 
could be kept out of circuit during any portion of the swing of the 
pendulum by the simple means of covering any portion of the brass 
strip with a sheet of mica. For instance, if a piece of mica is laid 
on the brass strip so as to coyer the distance which the sliding con- 
tact passes over in 1-128 of a second, the galvanometer will be out 
of circuit during that interval of time. By subtracting the deflec- 
tions thus obtained, when the galvanometer circuit was interrupted 
during a short interval, from the deflection obtained by the unin- 
terrupted discharge, the discharge during the various definite inter- 
vals of time was obtained. 

The pendulum, weighing three pounds, had a swing of one 


second, and was so connected to a key that at the instant when the - 


main circuit was broken the pendulum was set into motion. The 
electromagnet experimented on is shown in Fig. 1. It consists of 
two soft iron cores four inches in diameter and ten inches long, 
energized by two coils of 3,000 turns each. By sliding the pole 
pieces, any length of air gap could be obtained. 

The curves, Fig. 2, give the results of experiments with different 
air gaps beginning with a closed magnetic circuit. The abscissze 
give the time which elapsed between the instant the discharge 
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began and the moment when the ballistic galvanometer circuit was 
closed. ‘The ordinates represent the discharges for the different air 
gaps, during these various intervals of time. 

The second group of experiments was to determine how magnetism 
discharges from the different portions of an iron core and during 
different intervals of time. There has been considerable specula- 
tion on the subject, but little or no experimental results are 
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available. The method of performing this experiment was suggested 
to me by Prof. F. B, Crocker, of Columbia College, where all of 
the experiments were made. The rate of discharge of the inner 
and of the outer half area of an iron core was obtained in the 
following way: Two iron cores, each about twelve inches long and 
two inches in diameter, were placed tightly face to face. In the 
face of one of the cores, Fig. 3, a small circular groove G was cut 
at such a distance from the centre that it divided the total cross 
section into two equal areas. In these groeves a small coil was 
placed whose terminals were led to the galvanometer through 
another groove, g, leading to the circular groove. 
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The arrangement of the cores, coils and galvanometer is shown in 
Fig. 4. 

The curve, Fig. 5, represents the rate of discharge of the total 
area and that of the inner half area. The readings were obtained 
in the same manner as those in Fig. 2. From these curves it is 
seen that over two-thirds of the total discharge occurs in the outer 
half area, and almost all of that takes place in the first 1-128 of a 
second. This probably indicates that the residual magnetism is 
mostly confined to the centre of the core. 

The rate of discharge of the different portions was then determined 
in the case of the large electromagnet used in the experiments 
plotted in Fig. 2. The magnetic circuit was so arranged that when 
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closed it contained coils in three circular grooves, two of which 
grooves were at such a distance from the centre that the total 
surface area was divided into three equal areas. ‘The third circular 
groove had a radius of half an inch. The discharges of the total 
area, of each of the equal areas and of the innermost area are 
seen in the curves of Fig. 6. 

The rate of discharge of an iron pipe and of a bundle of iron 
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wires was next determined. The iron pipe (open circuit), 2.5 inches 
in diameter, .25 of an inch thick, and 15 inches long, discharged 
entirely in 1-128 of a second; for, if the galvanometer was kept out 
of circuit 1-128 of a second no deflection was obtained. The bundle 
of irom wires discharged within 1-256 of a second. The third group 
of experiments was to show the relation between the charge and 
discharge, and the air gap of the magnetic circuit. The curves of 
Fig. 7 give the average readings of ten observations for each 
charge and each discharge at different air gaps beginning with a 
closed magnetic circuit. 

It will be seen that the effect of making the electric circuit is 
much greater than that of breaking it for a closed magnetic circuit; 
that as soon as an air gap is introduced the break deflection in- 
creases until with an air gap of about 1.5 it becomes greater than that 
of the make; and that gradually increasing the air gap to eight 
inches does not materially change the deflection obtained for the 
make and for the break. Increasing the air gapto 12 inches (which 
was as far as it could be increased ) reduced the make effect to 289.8, 
and the break to 310. It was noticed that the first charge after the 
magnet had been allowed, as it were, to rest for a day or so, was 
greater than those which followed, due to the effect of the residual 
magnetism. 

The following is a method employed to study the various stages 
of discharge. 

A brass cylinder, a, Fig. 8, three inches in diameter connected to 
the axle of a motor and rotated at about 10 revolutions per second 
is encircled by filter paper (not seen in diagram) saturated with a 
solution of iodide of potassium and starch. One pole, b, of the 
secondary coil is joined to the axle of the cylinder, the other pole, c, 
pressing upon the surface of the paper which encircles the rotating 
cylinder. In this manner the instant the circuit, d, is broken the 
induced current completes its circuit through the prepared paper, 
thereby making a distinct bluish brown line. This method gave 
results which in the main confirm those obtained by the ballistic 
method and also suggests actions which could not be detected by 
the ballistic arrangement employed in the previous experiments. 
A finely laminated iron ring with a core of fourinches in diameter 
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wound with 2,000 turns, and with an air gap .75 of an inch, was 
experimented upon, (a) with magnetizing currents between half 
an ampere and fifteen amperes, (b) with about the same magnet- 
izing currents as in(a), but instantaneously reversed. 

(A) The lines obtained on the rotating sensitive paper with a 
magnetizing force due to two and to three amperes have the appear- 
ance, shownin Fig. 9, of a sudden large discharge occurring in the 
early part of the total discharge. The discharge after the first large 
effect gradually weakens and tapers off till it becomes invisible. If 


- a too great number of turns is placed in the secondary, this sudden 


large discharge is so intense that a spark is produced which causes a 
layer of gas to be formed between the paper and the contact point, 
and breaks the circuit, producing a mark having the appearance 
shown in Fig. 10. 

Fig. 11 is a curve plotted with the time as the abscissz, and the 
amount of discharge as the ordinates, for magnetizing forces of 2 
or of 3 amperes, and with a number of turns in the secondary not 
sufficient to produce a spark. Experimenting with lower mag- 
netizing force than those before used, the line produced on the 
sensitive paper is shown in Fig. 12, the discharge resuming its 
intensity after the first sudden large discharge has begun to 
weaken. Of course, this irregularity may be due to some other 
cause than magnetic oscillations, but there is every reason to 
believe, judging from the precautions taken to eliminate every 
possible error, that it is due to the fact that the discharge of mag- 
netism is oscillatory, in certain cases at least. With large magnet- 
izing forces this does not appear. 

A curve plotted with the time as the abscisse and amount of 
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discharge as the ordinate would have the appearance of Fig. 13. 
When the magnetizing force is increased the sudden large discharge 
occurs in the latter part of the total discharge. For instance, the 
line traced on the sensitive paper with a magnetizing force of 6 
amperes, 2,000 turns, is like that in Fig. 14, and the line with a 
magnetizing force of 15 amperes, 2,000 turns, has the appearance 
shown in Fig. 15. 

(b) The discharge by instantly reversing the magnetizing force of 
two and of three amperes produced the line on the sensitive paper, 


Ww 
o 
© 
at 
x 
o 
2 
TIME 
w 
oO 
« 
=< 
r 
5 
2 
2 ei 
TIME Llee. World 


Fics. 11 AND 13, 

represented in Fig. 16, showing that as soon as the almost instan- 
taneous reversal of the current occurs there is a second large sudden 
discharge. After this second large discharge, although the magnet 
used was finely laminated, the discharge was very slow. Using 
higher magnetizing forces, the reversal of the current was not so 
apparent as when low magnetizations were used. 

A closed ring with an endless curve of fine iron wire as would be 
expected showed scarcely any discharge, although high magnetizing 
forces were used. When only half the ring was magnetized, thus 
causing breakage, the results were the same as for the laminated 
ring with an air gap. The last experiments were made with the 
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Fics. 9, 10, 12, 14, 15 AND 16. 


large solid iron magnet mentioned in the beginning of this paper. 
In this case there is no very decided sudden discharge, the entire 
discharge being very gradual. Reversing the current, the discharge 
appears continuous. The above experimental results, especially 
with the laminated ring, will no doubt be of interest in connec- 
tion with the peculiar phenomena met with in working with 
transformers. 


The writer is indebted for suggestions to Prof. F. B. Crocker, 
Dr. M. I. Pupin, and to Mr. W. H. Freedman, of Columbia 
College. 


Tesla Currents with Simple Apparatus. 


Mr. F. Himstedt publishes in Wiedemann’s Annalen, vol. 52, page 
473, some interesting researches with Tesla currents, produced by 
means of rather simple apparatus. We give below a translation of 
an abstract of this paper as published in the Elektrotechnische 
Zeitschrift, July 12. 

The reason why the researches of Tesla have not been reproduced 
in Germany is probably due to the fact that the apparatus which he 
used was notat hand. It is very interesting to note that the author 
succeeded in reproducing most of the results with exceedingly 
simple apparatus. He at first used Lecher’s arrangement for the 
production of Hertzian waves, but afterward used still better known 
apparatus, namely, Leyden jars. 

He connected the pole of a powerful Ruhmkorff coil (50 em. long 
and 20cm. diameter, using from 5 to6 accumulators) with the 
inner coatings of two moderately large Leyden jars, insulated from 
each other by being placed on paraffine; he also used a spark 
micrometer. The outer coatings of the jars were connected with a 
4 mm. wire, 150 cm. long and bent in the shape of a U. A 16-volt 
incandescent lamp connected in parallel to this wire was brought 
to a white heat by proper adjustment of the micrometer. By using 
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jars 16 cm. in diameter and 42 cm. high, three lamps could be 
made to glow, hung over each other, one a 65-volt lamp at the 
bottom, then a 16-volt lamp in the middle and a 2-volt lamp at 
the top. 

If the middle of the glass bulb of such a lamp is filed off it will 
either not glow or glow very little. Tesla explains this by the 
different bombardment of the molecules of the glass in the bulb, 
while the author ascribes the result to the different heat conducting 
power of the air which entered. 

If the incandescent body is a platinum wire of 0.05 to 0.1 mm. 
diameter, it will oscillate rapidly while glowing, taking the form of 
a zigzag line, not in a single plane like a stretched string, but in 
all possible planes, thus representing a model of aray of natural 
light. A condition for the success of the experiments is the use of 
an interrupter which operates with certainty, as also in the use of a 
proper spark micrometer. He recommends the Foucault inter- 
rupter with tough zinc amalgam instead of mercury, covered with 
machine oil. The spheres of the micrometer are best made of zinc. 

A Tesla transformer was constructed as follows: On a glass 
cylinder of 4 cm. diameter he wound 10 turns of a 4mm. wire, with 
a distance between the windings of 1 em., over which a thick glass 
cylinder, or better, a hard rubber cylinder of 6 mm. thickness, was 
placed, and on it were wound 200 windings of al mm. wire. In 
order that the distance between the windings may be made 1 mm. 
two similar wires were wound next to each other, after which one 
of them was again unwound. The transformer was placed horizon- 
tally in an earthenware vessel filled with machine oil, and supported 
on hard rubber, and the secondary winding ended in two metallic 
balls on hard rubber pillars. The primary winding was connected 
with the Leyden jars in place of the above mentioned U form wire. 
When the interrupter is in action, brush discharges will appear at 
the knobs; if a conductor is placed near them, bright sparks will 
pass to it. Between two parallel wires connected to these knobs, 
a bright band of light of three to four metres in length will be 
formed. 

If one pole is connected to earth and the other to a thin wire 15 
to 20 cm. long which hangs freely suspended, it will begin to move 
and describe a cone-shaped figure which is distinctly Visible in the 
dark on account of the brush discharges which take place from it. 

If a person takes hold of une pole of such a coil, bundles of rays 
can be drawn out from any part of his body near which a conduct- 
or is approached. If the person is standing on a metallic plate a 
prickling sensation will be produced in the feet; in the dark, dis- 
charges will be seen to pass out of the shoes. If several persons 
are connected together the first taking hold of one pole of the 
transformer, while the last holds a Geissler tube with or without 
electrodes, this tube will be brightly illuminated, although none 
of the persons will feel the discharges. 

If one pole is connected to earth and the other to a large metal 
sphere, 60 cm. in diameter, Geissler tubes will be brightly illu- 
minated at distances of from three to four metres from this sphere. 

An incandescent lamp connected with the pole which is not 
connected to earth shows only the pale light of a Geissler tube. 
But if a large metallic disc is connected to the glass :bulb, the lamp 
will glow brightly. The filament will, 1n that case, oscillate so 
that it soon breaks. If a conductor be approached to the point of 
the lamp this point will be immediately pierced by the current and 
a continual bright stream of sparks will pass through the opening, 
and the filament will at once begin to glow until it is consumed. 

In the second part of his paper the author states that a Tesla coil 
is quite different in its actions from an ordinary induction coil. A 
Geissler tube connected in any way with the pole of a Tesla coil 
shows cathode light at both electrodes, an anode light in the 
middle. A commutation of the primary current or a reversal of 
the pole has no effect. An electroscope is always charged positively 
when it is approached with a pole terminating in a point. Both 
poles produce only positive Lichtenberg figures, never negative. 

Researches with different gases show that this preponderance of 
the positive discharges from the pole of a Tesla coil depends on 
the surrounding medium. Air or oxygen promote positive dis- 
charges; hydrogen, illuminating gas, nitrogen, carbonic acid gas 
and ammonia, promote negative discharges. 

If two points are connected with one pole,one in air and the other 
in hydrogen, positive and negative electricity will be discharged 
simultaneously from the same pole, depending on the surrounding 
gas. If one of the points is in oxygen, and if gradually more and 
more nitrogen is added, an electroscope opposite the point will at 
first show a moderate positive charge; with increasing quantities 
of nitrogen this will increase; when the mixture corresponds to that 
of air the positive charge will reach a maximum; if the nitrogen is 
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in excess the charge will be reversed and will become negative. 
The process is similar if it is begun with nitrogen and the oxygen 
gradually added. With an ordinary induction coil the charge of an 
electroscope will be reversed when the primary current is reversed. 





Dynamo-Electric Machinery—VII. 
BY EDWIN J. HOUSTON AND A E. KENNELLY. 


36. The physical mechanism of the magnetic flux produced by 
a current is unknown, but if an electric current be assumed to 
be due to a vortex of ether in the wire, the direction of which is 
dependent on the direction of the current through the wire, 
then such vortex motion will be accompanied by a distribution 
of circular stream-lines in the ether, such as is actually 
manifested, and when the direction of the current through 
the conductor is changed, the direction of the stream-lines out- 
side the conductor will necessarily be changed. As the strength 
of the current through the wire increases, the velocity of the 
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Fics. 29 AND 30.—SINGLE Loop oF ACTIVE CoNDUCTOR, THREADED 


WITH FLUX, AND DouBLE Loop witH M. M. F. DouBLED. 


ether surrounding the wire increases; i. e., the intensity of the 
magnetic field everywhere increases. 

37. If a conductor conveying a current be bent in the form ofa 
circle as shown in Fig. 29, and a current, of, say, one ampere, be 
sent through the conductor, then there passes through the loop so 
formed a certain number and intensity of stream-lines as repre- 
sented. If now, the current in the wire be increased to two 
amperes, the flux intensity everywhere will be doubled. The 
same effect, however, can be practically obtained by sending one 
ampere through the double loop, shown in Fig. 30, provided the 
two turns are very close together. Magnetic flux through a 
loop, will depend, therefore, upon the number of ampere turns, 
and by winding the loop ina coil of many turns, the flux pro- 
duced by a single ampere through the coil may be very great. 
The M. M. F. produced by acurrent, therefore, depends upon 
the number of ampere-turns. 

38. The unit of M. M. F. may be taken as the ampere-turn, 


and it frequently is so taken for purposes of convenience. The 
fundamental unit, however, of M. M. F. is the gilbert, 
named after one of the earliest magneticians, Dr. Gil- 


1 
bert, of Colchester. The gilbert is produced by 47 of a 


c. G. S. unit current-turn, and, since the C. G. S. unit of cur- 
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Fics. 31 AND 32.—DISTRIBUTION OVER A 
HORSESHOE 

: ‘ : 10 
rent is ten amperes, the gilbert is produced by it ampere-turn 


(0.8 approximately, more nearly 0.7958). It is only necessary, 
therefore, to divide the number of ampere-turns in any coil of 
wire by 1.8, that is to multiply the number of ampere-turns by 
1.25 (more nearly 1.257) to obtain the M. M. F. of that coil ex- 
pressed in gilberts. 

39. Figs. 31 to 42 are taken from actual flux distributions as 
obtained by iron filings,and represent a series of negatives or positives 
secured by the means already described. A study of such flux-paths 
enables the student to mentally picture the flux distributions that 
occur in practice. 
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Figs. 31 and 32 are the respective positive and negative taken 
in the case of a horse-shoe magnet. Here outside the magnet the 
filings are absent in a region in the neighborhood of the poles NS. 
The cause of this is as follows: The fields were obiained by sprink.- 
ling iron filings over a smooth glass surface; the tapping of the sur- 





Fics. 33 AND 34.—DISTRIBUTION OF FLUX By IRON FYILING- 
AND BY CuT IRON WIRES IN PLANE OVER POLES OF ELECTRO 
MAGNET. 


face necessary to insure the arrangement of the filings under the 
influence of the magnetic flux has caused an accumulation of filings 
around these poles at the expense of the gap immediately in front 
of the poles which would otherwise be more fairly filled. 





Elee World 


Fic. 35.—PLAN AND SIDE ELEVATION OF MAGNET EMPLOYED IN 
CONNECTION WITH FIGs. 36 AND 37, 
Furthermore the student must not be misled by the supposi- 
tion that the relative attractive tendencies of the iron filings 
represent the corresponding densities of magnetic flux, for 
the reason that iu a uniform magnetic flux such as shown at A, in 
Fig. 25, whatever its intensity, there is no attraction of iron filings, 
and consequently variations of flux intensity always exaggerate the 
appearance of flux density as indicated by iron filings. Generally 





Fics. 36 AND 37.—DISTRIBUTION OF FLUX BY IRON FILINGS IN 
PLANES OVER MAGNET SHOWN IN Fic. 35. 


speaking, therefore, it is only the direction assumed by the filings, 
as indicative of the direction of the flux, which can be regarded as 
trustworthy. 

Fig. 33 shows the. distribution of magnetic flux as obtained by 
iron filings in a horizontal plane over the vertical poles of an elec- 
tro-magnet. Here the flux-paths pass in straight lines between the 
nearest points of the adjacent poles, and in curved lines over all 
other parts of the plane. If we imagine, following the hydraulic 
analogue, that water streams proceed from minute apertures in 
one of the poles, and that the magnet be immersed in water, then 
the stream-lines so produced in the water as it emerges from pole N, 
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andenters through pole S, will be Whe same as indicated by the 
iron filings. Fig. 34 shows a similar diSttibution of flux over the 
poles of the same electro-magnet, using oe of fine soft iron 
wire in place of the iron filings. Here the -paths have practi- 
dally the same distribution as in the preceding Case. 

Figs. 36 and 37 show the distribution of flux by iron filings in a 
horizontal plane over the poles of the magnet represented in Fig 
35, the magnet being presented vertically, and in Fig. 37 hori- 
zontally, to the plane. Here the general distributiun of flux between 
the polar surfaces is rectilinear. 

(To be continued. ) 


Electric Lighting at Zurich, Switzerland. 





An elaborate report by Mr. Wyssling, Electrical Engineer to 
the municipality of Zurich, has just been issued for the year 1893, 
and contains much information of general interest to all engaged 
in the electric supply business. It is the first report issued relative 
to this undertaking, as the municipal authorities only took over the 
plant in the early stages of its erection, about the middle of 1892. 

The Electrical World of June 2 and 9, 1894, contained an illus- 
trated description of this plant, wherein Mr. Fred Bathurst pointed 
out that with its 10,000 lamps (7,600 actually connected) it was 
the largest existent example of a high pressure alternating current 
being distributed from a number of isolated and independent sub- 
centres of secondary distribution. 

This plan, in a town like Zurich, with 100,000 inhabitants, where 
the chief business interests do not centre in one location, offers 
the advantage of a simplified system of conductors and satisfactory 
service to all districts requiring current. 

The report is divided into two parts, one dealing with the cost 
of erection and the development of the business, and the other with 
the working conditions and the cost of supply. 

Owing to the fact that the motor power is derived from turbines 
which serve also for the municipal water supply and cannot 
therefore be charged up as belonging entirely to the electric light- 
ing plant, the prime cost account shows exactly what the elec- 
trical apparatus has cost by itself. This figures out at $19.40 
per lamp installed, and is itemized as follows: 

Four dotlars and eighty cents per lamp for generating machinery, 
inclusive of exciter, switchboard, etc., in fact everything after the 
transmission shafting; $5.40 per lamp for the network of primary 
feeders; $7.20 per lamp for the network of secondary or low tension 
distributing mains; $1.60 per lamp for the converters, including 
their hangings; 40 cents per lamp for meters. 

It will be noted that the cost of converters is, and as would be 
expected from this system, very low, whilst the feeding cables 
and distributing mains—that is, the means of distribution—have cost 
nearly twice as much as the machines for generating. 

When making comparison with the American system of a con- 
verter for each house connected, consideration must be given to 
the fact that all the wiring is underground and effects a permanent 
economy in the cost of maintenance and the risk of interruption. 

The cost of the cable laying is again itemized, and it is shown that 
there are in the town 22.2 kilometres, or 13.78 miles of conduit, 
which involved an expenditure of $1.72 per yard. Of this 40 cents 
per yard is the cost of the earthenware conduit and $1.32 per 
yard the cost of opening up and reclosing the trench that received 
it; or in other words, the cost of laying was three times the cost of 
the conduit itself. 

Testimony as to the excellence and thoroughness of the construc- 
tion of the entire installation is found in the fact that of the total 
investment of $190,000 it is considered that a 5 percent. allowance 
easily covers the yearly depreciation. 

The above figures are calculated upon 8,500 lamps, but the esti- 
mated amounts required to complete the installation bring the ulti- 
mate total to such a sum that they may be accepted as holding 
good for a 10,000 lamp installation. 

This second part of the report shows very clearly the drawbacks 
which every electric lighting station has to contend with in varia- 
tions of the demand upon it. 

The business policy of the municipality has been to obtain 
mainly those consumers who would burn lights continuously and 
regularly, by fixing a certain minimum charge per year for every 
lamp connected, but even with this condition the curves show that 
the average daily maximum is twenty times greater than the aver- 
age daily minimum load. The policy shows best in the annual dis- 


tribution of load, for the average daily output for the Summer 
months is as much as one-third that of the Winter months. 
average number of lamps per connection is nineteen. 


The 
It is shown 
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that 74 per cent. of the total number of lamps connected may be 
taken as the maximum number that will be alight at the same time. 

Very careful records have been kept of the output of the station 
throughout every day of the year, and taking these in these with 
the records of power delivered from the turbines and the number of 
lamps burning, extensive tables are made up to show the actual effi- 
ciency of the plant under all conditions. 

These tables point out how in the Summer months (June) with 
light loads the efficiency is‘perhaps as low as 28 to 30 per cent., 
but in Winter (December) with the greater average load it improved 
to 57 or 58 per cent., and when averaged-up for all the year round 
comes outat 45 per cent. That is out of every 100 h. p. of 
mechanical energy put into the shafting and transmission gearing 
in the central station the municipality receives an income upon 
45 h. p. appearing as electrical energy. 

The loss varies in the different apparatus with the load, but is ap- 
proximately 20 per cent. in the transformers, 17 per cent. in the 
network of distribution, 20 per cent. in the alternating generators, 
and 7 per cent. in the excitation of the generators. 

Every station management is incited to get a more equable and 
constant load whtn it is here shown by Mr. Wyssling’s calculations 
that it would be possible, with the ideal conditions of an evenly 
distributed output, to supply this town with its yearly supply of 
watt-hours with a plant only one-eighth the size of the present in- 
stallation. 

The report concludes by stating that the system adopted has 
proved very practical and pleasing, both to the management and 
the consumer; the greatest advantages arise through the simplicity 
and construction of the distributing network and the immunity 
from any trouble from high potential primary wires. 

He suggests that it may be necessary to increase the number of dis- 
tributing sub-stations (at present there are eight), so as to provide 
for the increasing demand of the other growing districts. Some, 
he says, might be advantageously and economically dealt with by 
being provided with accumulators, and predicts that ‘this solution 
may soon become possible because of the improvements that are 
being effected in motors suitable for transforming alternating into 
continuous currents or other devices for commutating alternating 
into direct currents. 


A Model English Isolated Plant. 


One of the recent important improvements made by the Duke of 
Norfolk at Arundel Castle is the installation of an electric lighting 
plant which embodies some novel features and all the modern im- 
provements. Some four years ago Mr. Gisbert Kapp was consulted 
in regard to lighting the castle and reported that about 1,200 16-c. p. 
lamps would be required, and recommended the use of a con- 
tinuous current low tension system. Various English contractors 
were requested to offer plans for interior lighting and the contract 
was finally awarded to the Brush Electrical Engineering Company, 
who supplied and installed the entire machinery and plant. 

The lighting station itself is a pleasing bit of architecture of what 
may be called the Elizabethan domestic style, half villa and half 
power-house. The woodwork of the exterior is old English oak 
and the brick work of a dull red color, while the interior, which is 
divided into four rooms, is finished in greenish grey glazed brick. 
The dimensions of the building are 92x48 feet and its height 36 feet. 
The boiler house, 45x31 feet, contains three Galloway steel boilers 
18 feet long and 6% feet in diameter, with two flues, and having a 
capacity each of 3,300 pounds of water per hour. 

In the engine-house, which is 36x24 feet, are three 90 h. p. verti- 
cal inverted compound double action engines of the Brush-Falcon 
type, with cylinders 12’’x20’ and 14 inch stroke. To each of these 
a specially compounded self-regulating dynamo is direct connected, 
the dynamos being mounted on the continuation of the engine bed 
plate. The dynamos have in addition to the ordinary compound- 
ing an extra compound winding in series with the main circuits, 
thus compensating for the loss in the main whether one machine 
is running alone or two in parallel. The machines are of the multi- 
polar type, each having eight poles, with drum armatures and 
supplied with Kapp segmental connectors. When used as a 
simple shunt machine for charging accumulators at a speed of 140 
revolutions the capacity of each dynamo is 64 kw. at 160 volts, 
and when used as a compound dynamo for supplying the lamps 
direct and running at 120 revolutions the capacity is 51.2 kw. at 128 
volts. The machines are compounded to give the required pressure 
at the switchboard in the castle with a variation of not more than 
two volts between full load and no load. The engines are fitted 
with Raworth patent expansion governors adjustable by hand while 
running from about 120 to 140 revolutions, so as to enable the same 
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machine to run compound direct on the lights or as a simple shunt 
machine to charge the cells. 

The main switchboard is on the wall facing the engines and 
contains switches for working two or three dynamos in parallel or 
singly, together with the necessary measuring and indicating instru- 
ments. Below the main switches are rheostats for controlling the 
fields of the dynamos when running as simple shunt machines for 
charging the cells, and- these rheostats are connected with links to 
the main switches so that if the main switch were accidentally 
changed over from charging to lighting the whole resistance of 
the rheostats would be inserted and the danger of throwing the high 
charging voltage into the lamps would be avoided. 

In the accumulator room, which is 31x18 feet, there are two sets 
of storage batteries consisting of 62 cells of the D. P. type manu- 
factured by Messrs. Johnson & Phillips, and capable‘of feeding 
260 16-c. p. lamps for 10 hours or 440 for 5% hours. The batteries 
are charged in sets in parallel, regulating rheostats being in the 
charging circuit of each set. None of the lighting cells are ever 
cut out of circuit, their E. M. F. being controlled by inserting a 
greater or less number of opposition E. M. F. cells composed of 
plain lead grids, which, as the current always passes through them 
in one direction only, are always well formed and ready to give 
an opposing E. M. F. when required. 

The distributing room is situated in the old dungeon tower of the 
castle and is about 1,300 feet from the generating station. The 
feeders consist of two pairs of cables, each having a sectional area of 
about .8 per square inch. The two cables in the dungeon are 
brought up to the distributing board and connected by plug 
switches, by means of which, in connection with a similar arrange- 
ment at the generafing station end, the cables can be readily inter- 


changed. A ring main is laid from the distributing main around 
the castle court yard, its Jength being about 800 feet. It hasa 
sectional area of about the same as one of the cables. This 1s 


tapped at five different points and branches run to the service 
switchboards in the corridors within the castle. From the distribut- 
ing room two pairs of cables are taken for the purpose of supplying 
the outside lamps and the lamps in the lodge. 

From the generating station a pilot wire is laid in the main cable, 
and in addition to this a separate cable consisting of three con- 
ductors for the purpose of indicating pressure, or signaling, is also 
provided. The main cable, which consists of sixty wires, 
is sheathed by a heavy tube of lead and protected by yarn 
dressed with a preservative compound and laid directly in the ground, 
planks being laid over it to protect it from all possible injury. 

The inside wiring is all done with circuit distributing boards in 
which the fuses are grouped, not more than seven lamps being on one 
fuse and in most cases a less number. According to a test, the 
maximum drop from the ring main to the farthest light is 1.8 volts. 

The details of the interior fittings have not yet been decided upon, 
as experiments are being carried on in order to obtain the most 
artistic and satisfactory means of lighting the castle. 


Laboratory Notes—XX. 
BY LIEUT. F. JARVIS PATTEN. 


APPARATUS FOR GENERATING ALTERNATING CURRENTS OF ANY 
FREQUENCY. 


A description of simple apparatus for generating an alternating 
current of any desired frequéncy will doubtless be found useful for 
laboratory workers. The term ‘‘any frequency”’‘ of course means 
within the practical limits of ordinary motor speeds which may 
easily yield two hundred periods a second, but the method used is 
exceedingly well adapted to give very low frequencies with great 
exactness and though such frequencies have no place in applied 
electricity to-day they aie sometimes useful in experimental work. 

The plan in general terms is to cause an exciting field to rotate 
one way while the generating armature is turning in the opposite 
direction. If the speeds of the two are alike andthe maximum ob- 
tainable from the driving motor, the generating armature would 
give a frequency double that obtainable from the same armature 
moving in a fixed field. 

It is plain, however, that this is not the maximum frequency that 
can be obtained from such a device under a given limit of speed 
of say 2,400 a minute. 

Thus we may give the field a ring form, which indeed would be 
preferable as it is designed to revulve it also; then we can excite 
the field by two alternating currents in quadrature, generated we 
will say by an independent armature that gives a frequency cor- 
responding to the speed of the revolving field, which is the simplest 
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case. Then if the field ring of what we will consider the single 
alternating current generator (or variable frequency generator) 
were clamped the biphase field currents would produce a revolving 
field that would turn, say contra-clockwise, at the speed of the 
driving motor 2,400 a minute, this, however, with respect to the 
fixed points of the ring winding where the biphase carrents are in- 
troduced. If now the ring itself is mechanically driven also contra- 
clockwise at the same rate,the field poles of the ring would turn in 
space at a rate of 4,800 a minute. 

If now the armature within this revolving field, say for con- 
venience a simple two-pole armature, be driven in the opposite 
direction (clockwise) mechanically by the same motor, it would then 
give a single alternating current due to a speed of 7,200 revolu- 
tions a minute if driven in a fixed field excited by a direct current. 

Thus we would have a frequency of 120 a second, an ordinary 
commercial speed from a two-pole armature in a ring field. 

With slight modifications of the apparatus any frequency can be 
obtained from this maximum down to very near zero, and the means 
required for obtaining the different rates are not so complex as 
would seem. This arises from the fact that the direction of rotation 
of the field created by the biphase currents can be reversed by simply 
reversing the connections to the ring of one of the biphase currents. 
Thus, if we suppose the ring itself turning then by one system 
of connecting the biphase currents, the revolving field will be turn- 
ing the same way as the ring itself, thus producing a double or max- 
imum possible speed of the field in space or with reference to the 
armature. By changing the connections of one biphase current the 
field would be turning oppositely to the ring and the field poles if 
the two speeds were alike (the assumption hertofore made) would 
then remain fixed in space, producing the sane effect as if the 
ring were excited by direct current introduced at the extremities of 
a fixed diameter of the winding, in which case the freqency would 
be determined by the speed of the armature alone as if it had a 
fixed direct current field. Thus with only a single fixed speed of 
say 2,400 that can be applied to either or both parts in either 
direction we have three possible combinations namely: 

With fixed ring, biphase revolving field and fixed armature, we 
get 40 periods a second. 

With fixed ring, revolving field and armature turning in opposite 
direction we get 80 periods a second. 

With ring turning same way as field and the armature in opposite 
direction we get 120 periods a second. 

The other possible combinations with only one speed always give 
one of the above results. 

To get frequencies intermediate between these or very low fre- 
quencies it is necessary to provide means for driving one of the 
parts, preferably the armature, at a variable speed. 

Thus the ring field and armature of the biphase generator for sup- 
plying the field currents should be both driven by the spindle of a 
constant speed direct current motur turning at say 2,400 a minute, 
and let the armature be carried by the spindle of another direct cur- 
rent motor arranged on the Ward-Leonard system or any convenient 
plan by which its speed can be gradually slowed down from the 
maximum (2,400) to near zero; we shall then be able to get from 
this apparatus any frequency between 90 and 120 periods a 
second, 

For instance, if the biphase revolving field turn one way in the 
fixed ring at 2,400 and the armature driven by the variable speed 
motor in the same direction be slowed down to 2,340 a minute, the 
armature will pass the field poles at the rate of 60 a minute, giving 
a frequency of 1 a second; slowing down the armature to 1,800 
would give a frequency of 10a second, and slowing it to 1,200 would 
give a period of 20. Finally when the arnature is stopped alto- 
gether we get a period of 40 a second due to the revolving field 
alone. 

We then reverse the connections of one of the biphase currents 
which causes the revolving field to turn in a direction opposite to the 
armature motion, which by the way need never be reversed, and 
now gradually increasing the armature speed from zero up to its 
maximum we pass by degrees as slow as we wish from 40 periods a 
second to 80. The armature isthen stopped and the ring is set 
in motion by its motor at 2,400 inthe same direction the field was last 
revolving, and by again starting the armature up and slowly passing 
to the maximum speed as before, we pass by degrees from a frequency 
of 80 to 120 asecond. 





A Well-devised System of Taxation. 


In granting the right for the construction of an electric railway 
in a town near Berlin, the municipality requires that a fine of $500 
be paid to the city if there is any interruption in the running of 
the cars for which there is not a sufficiently good reason. 
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How to [ake a Dynamo Excite Itself. 


BY GEORGE T, HANCHETT. 

Of all the minor difficulties which arise in electrical engineering, 
there is none so annoying as the refusal of a machine to excite 
itself, or, as it is technically termed, ‘‘ build.’’ 

It often happens when the stockholders and parties interested 
have assembled to see the new machine start, and it invariably 
occurs if the distr.ct manager has been so injudicious as to invite 
gentlemen to whom he hopes to sell a machine, or has arranged to 
have the daughter of the president of the company throw the 
switch for the first time. 

In view of these facts, the writer has collected various data on 
making a dynamo build, and adding some of his own ideas, has 
embodied the result in the following article, which he hopes may 
orove useful. 

SERIES MACHINES. 

A series dynamo will refuse to excite from any one of the follow- 
ing causes: 

(a.) Open circuit, a poor contact. 

(b.) Short circuit, field magnets or armature. 

(c.) Bobbins so put on as to be opposed to each other. 

(d.) Incorrect connections. 

(e.) Insufficient residual magnetism, 

Inasmuch as it is more or less trouble to test out and correct these 
difficulties, it is wise to examine the symptoms carefully and make 
a thoughtful decision as to the nature of the trouble before applying 
the test and remedy. 

(a.) Insufficient contact and open circuit: This difficulty has 
often proved very elusive. It is to be carefully noted, that a 
magneto bell is not a decisive test in such a case as this. The 
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initial magnetism of a new machine is apt to be very low, and the 
resulting voltage correspondingly so, perhaps, one half a volt, or 
even lower. A magneto bell will ring quite briskly in circuit with 
a contact through which an electromotive force of one-half a volt 
would be unable to establish a current sufficient to start the 
machine. Therefore be absolutely sure of the contacts by carefully 
inspecting them all. A loose screw or nut or a little lacquer under 
a contact may be responsible. This is a common difficulty with 
platers and machines of low voltage, but it sometimes occurs even on 
arc machines rated at two or three thousand volts. Having made 
sure that the internal circuit is as it should be, obtain a good 
external circuit by short circuiting the machine. This must be 
done very cautiously. It is wise to have the regular load in circuit, 
and establish the short circuit, as shown in Fig. 1. A good method 
is to place a short piece of scrap wire in one binding post, and then 
with a suitable piece of insulating wire make contact between the 
other binding post and the short piece of wire. Should the machine 
build it will be at once evident by the sparking of the brushes. 
The short circuit should then be removed and broken first where 
the two wires touch. The resulting are will only burn the wire, 
and the binding posts of the machine will be uninjured. It is to 
be remembered that when a series machine is induced to build in 
this manner that it builds with a rush. It is, therefore, absolutely 
necessary to be able to instantly remove the short circuit on the 
appearance of sparks at the commutator. Oftentimes a mere flying 
touch of the two wires is sufficient, and this should always be tried 
at first before a firm short circuit is made. 

(b.) Short circuited field magnets or armature: It is evident 
that either of these difficulties deprive the field coils of any energy 
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that may be generated, and so prevent the machine from building. 
Some series dynamos have a resistance in multiple with the field 
coils, and thus divert a portion of the current therefrom. When 
making a refractory series machine build, all resistances and con- 
trolling devices connected in this manner should be temporarily 
cut out by opening the derived circuit.. Some series machines have 
a switch which short circuits the field or armature. Be sure this is 
open. This seems a useless caution, but the writer has known of 
cases where it was not done, and considerable valuable time wasted 
looking for the difficulty elsewhere. Look for the simple things 
first. 

(c.) Bobbins or windings in opposition: This defect rarely 
occurs unless the machine is assembled, and the bobbins connected 
when installed, To a man acquainted with the machine such a 
defect should be obvious at once. It may be discovered also by 
disconnecting and separately exciting each bobbin with a few cells 
of battery or other source of current. The resulting poles may 
be detected with a pocket compass. This will give sufficient infor- 
mation about the direction of the windings to properly connect them. 

(d.) Incorrect connections: It often happens that the loose 
cables and smaller parts of a dynamo are boxed separately. When 
the machine is installed, if these cables are put on by an inexperi- 
enced man they are almost sure to be put on incorrectly. A sketch 
of the connection should be, and is in most cases, sent with the 
machine, but even with this aid the inexperienced man is liable to 
go astray. Therefore look carefully to the connections of the 
machine. 

(e.) Insufficient residual magnetism: This is usually the first 
cause to which the refusal toexciteis ascribed, but it is scarcely ever 
necessary to excite temporarily from an outside source. A_ series 
machine heavily short circuited will build on a very weak residual 
magnetism. If, however, it is absolutely necessary to excite the 
field separately to obtain an initial magnetism the exciting current 
should be kept on for some time. It will also be well to pound the 
pole pieces quite heavily with a copper hammer while the magnet- 
izing process is going on. . This tends to more thoroughly saturate 
the magnets. 

SHUNT MACHINES. 


A shunt machine will refuse to self-excite from any one of the 
following causes: 

(a.) A short circuit or a heavy load. 

(b.) An open shunt circuit. 

(c.) Bobbins or windings in, opposition. 

(d.) Incorrect connections. 

(e.) Insufficient residual magnetism. 

(a.) A short circuit or a heavy load. A shunt machine will 
not build under these conditions for the reason that a very small 
fraction of the current generated goes to excite the machine. When 
the machine starts this initial current is very feeble, and if so small 
percentage-of this already weak current is used in excitation, the 
chances are that it will not be sufficient to start the dynamo. 
Therefore in such a case see that the main circuit is open in order 
that all the current generated may assist in building the voltage. 

(b.) An open shunt circuit: It is obvious that if the shunt cir- 
cuit is open the machine will not build. Such a defect may often 
be located in the rheostat when a burned out coil or a poorly made 
connection may be the cause of the difficulty. It may often be 
detected by short circuiting the rheostat. Sometimes the defect 
exists on the connections of the machine itself. Often the fault is 
in the rheostat wires running to the switchboard. The insulation 
of a wire will sometimes hold the two ends of a broken wire together 
so as to defy anything but the most carefu! scrutiny. Nothing but 
rigid inspection and testing of the entire shunt circuit will -locate 
the difficulty. 

(c.) and (d.) These have been discussed under series machines 
and the same remarks apply. 

(e.) Insufficient residual magnetism: In this case the expedient 
of short circuiting the machine wi!l only make matters worse. If 
it is possible to obtain a powerfu! outside source of current the fields 
may be separately excited, and the pole pieces hammered as 
described under series machines. If such a cufrent is not available 
the following device may be used with advantage: 

In Fig. 2 let B represent a few cells.of Leclanche or Grenet battery ; 
three or four will answer. Let-D represent the dynamo and F the 
shunt field. C is a knife plunge contact and Xa fixed point. W 
is a weight tending to turn the switch S on ‘its pivot A and make 
contact at C. It is prevented from doing this by a piece of ten 
ampere fuse, XY, which supports the switch. The battery is con- 
nected as shown in such a way that its electromotive force will 
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assist whatever feeble electromotive force the dynamo may have. 
The dynamo starts and the combined electromotive forces send 
sufficient current into the field to build the machine. The voltage of 
the machine rises and the current in the shunt increases. The ten 
ampere fuse being under tension fails at about eight amperes. The 
weight instantly closes the broken shunt circuit and the batteries 
are thus automatically cut out before they are damaged by excessive 
current. A machine with eight amperes in its shunt circuit can 
continue to. build without difficulty. At the time of cutting out 
the batteries their electromotive force will be a very small fraction 
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of the total, and the resultant current will be very little reduced 
thereby. It is important that the switch be just barely held open 
by the fuse wire so that the shunt circuit may be closed before the 
field magnets have time to discharge. The parts of the device are 
so simple that it is possible to construct it or its equivalent with 
almost any material at hand. 

Some shunt machines require less than eight amperes for excita- 
tion. In such a case after the machine is built the fuse wires XY 
may be cut with a pair of pliers and the batteries thus cut out and 
saved from further waste. It is not always known just how much 
current the shunt circuit of a machine requires, but a momentary 
current.of eight amperes will not injure the ordinary battery. This 
method may also be used on compound and series machines, but it 
is hardly ever necessary. 

The writer has in the course of his experience encountered several 
cases where the men in charge did not give the machine time to 
build. 

Shunt and compound machines build very slowly, and especially 
so when first installed. In some rather exceptional cases it will take 
five or six minutes to bring the machine to voltage. A manin a 
hurry and somewhat excited in his desire to have things working 
properly is liable to try the machine correctly connected, and on its 
failing to give at once voltage sufficient to light the pilot lamps, he 
decides that his connections are incorrect, and shutting down pro- 
ceeds to change them, and thus incurs a long series of failures which 
a little patience might have avoided. 


COMPOUND MACHINES. 


These partake of the difficulties of both series and shunt machines, 
but they also have some that are peculiarly their own. A compound 
machine will refuse to build when: 

(a.) The shunt circuit is open. 

(b.) The brushes are heavily short circuited. 

(c.) Bobbins are wound in opposition. 

(d.) Incorrect connections. 

(e.) Insufficient residual magnetism. 

(a.) An open shunt circuit. The machine may in this case build 
if a piece of light (No. 18 or 20) B. & S. copper wire be placed 
across the terminals. This will burn out, but still the machine will 
not come up its rated voltage. This shows that the series coil is all 
right but that the shunt circuit is open. Find and close this open 
place, and then make a quick short circuit of the dynamo as 
explained under series machines. In this case, however, it is not 
well to have the load thrown on. In case the series coil is so con- 
nected that it ‘‘builds down’’ the dynamo this method will only 
tend to destroy what little residual magnetism there is. If, there- 



























































THE ELECTRICAL WORLD. 263 


fore, the machine refuses to build under this treatment cross the 
series terminals and try again. If the dynamo still refuses to build 
with its field coils all assisting each other and producing the correct 
polarity, look for faults (b) and (e) and apply the corresponding 
remedies. 

(b.) A heavy short circuit at the brushes. This should be 
readily discovered and easily removed. 

(c.) This has been discussed under series machines. 

(d.) ‘This also has been discussed under series machines, but in 
addition it is well to note that a compound machine has numerous 
studs and binding posts and the difficulty is still more liable to 
occur. 

(e.) Insufficient residual magnetism: This may be overome in 
several ways. ‘The magnets may be remagnetized through the 
shunt coils by an independent circuit, or the battery method 
explained on shunt machines may be used. Another very good 
method is to disconnect the series coils altogether, and separately 
excite them by a few cells of battery in such a way as to help the 
shunt coil. A storage battery is admirable for this purpose. 

It sometimes happens that the machine will build properly but 
that its series coils tends to reverse the polarity of the dynamo. 
This may be detected when the machine is loaded by short circuit- 
ing the series coils. If the voltage rises in doing this the coils are 
in opposition, and the terminals of the series coils must be reversed. 

If the shunt is so connected as to ‘‘ build down’’ the dynamo, the 
machine will refuse to excite till the terminals of the shunt coils are 
interchanged. In closing it is well to note that it is perfectly possi- 
ble to connect a field coil in such a way that it will tend to produce 
a polarity opposed to the magnetization to which it owes its current. 
If all the coils of a machine be thus connected it will refuse to 
build till the terminals of these coils are reversed. This is not con- 
fined to compound dynamos but applies to shunt and series dynamos 
also. 


Electrical Engineering in the Columbian University. 


In 1884, when the Columbian University moved from the outskirts 
of Washington into a handsome new home in the heart of the city, 
it was decided to add to its other schools one devoted to science. 
Out of gratitude to Mr. W. W. Corcoran, the wealthy banker, who 
had at various times generously aided the University, his name was 
given to the new school, and on the 1st of October, 1884, the Cor- 
coran Scientific School was opened to the public. To accommodate 
young men in the government service, or otherwise employed dur- 
ing the day, and in accordance with the custom successfully followed 
by the schools of law and medicine, the classes meet in the evening 
between the hours of six and ten. In this realization of the university 
extension idea the Columbian University antedates the movement at 
Cambridge, England, by many years. A large number of courses 
in English, French, German, philosophy, mathematics, astronomy, 
assaying, the natural sciences, and drawing, were offered to special 
students and to candidates for the degree of B.S. From the begin- 
ning the school was a success, and has had a_ continuous 
and rapid growth. During the past year the number of students 
enrolled has been greatly in excess of previous years, notwithstand- 
ing the financial depression and the raising of the standard of admis- 
sion. 

The school has from the first had a large and well-equipped chem- 
ical laboratory, but for some time the experimental facilities in other 
departments were limited. In response to the demand for more 
advanced instruction in civil engineering and architecture, the 
courses and facilities in these studies were gradually enlarged. Two 
years ago the demand for practical instruction in electricity became 
so great that it was decided to establish a course in electrical engi- 
neering. To the courses of lectures in general physics were added 
several in theoretical and applied electricity, thermo dynamics, and 
laboratory work. New apparatus was purchased, and several valuable 
donations were made by the Lundell, the General Electric, and the 
Whitney electrical companies and other electrical firms. At present 
the laboratory is well equipped for undergraduate work in general 
physics and elementary electrical measurements. It has a 3h. p. 
engine, a 1% kilowatt dynamo, a 1 h. p. motor, several smaller 
machines, and the ordinary testing instruments. As more advanced 
work is demanded appropriate apparatus will be furnished. Several 
courses are given in shop drawing and machine construction, and 
it is intended at an early date to establish a work shop and mechan- 
ical laboratory. A fund for this purpose has already been partly 
raised. 

Last year, after the appointment of Professor C. E. Munroe as 
dean of the faculty, there was a general re-organization of the courses 
leading to degrees. In accordance with the present tendency of our 
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best technical schools, it was decided to give the degree of civil and 
electrical engineer only to those who, after completing the four 
years course leading to the bachelor's degree, take one year of the 
post-graduate work in the newly-established graduate school. Dur- 
ing the four years preliminary course, which leads to the degree 
of bachelor of science, the students learn chemistry, including labor- 
atory practice; mechanical drawing, mathematics, including differ- 
ential equations and theory of least squares; English, French, Ger- 
man, descriptive geometry, analytical and applied mechanics, 
machine construction, strength of materials, municipal engineering, 
construction of plants and buildings, general physics, with labor- 
atory work, practical applications and mathematical theory of elec- 
tricity, thermo dynamics, and elementary electrical measurements 
aud tests. Occasional visits of inspection will be made to electrical 
establishments in and around Washington. 

After completing this course or its equivalent, candidates for the 
degree of electrical engineer are required to study another year in 
the graduate school. Here they devote themselves to advanced work 
in the theory of electricity and laboratory practice, and meet every 
week to read papers and to discuss the current journals. In addition 
to passing a satisfactory examination in these subjects, they must 
present a written thesis embodying the result of some original inves- 
tigation, or giving the complete project of an electrical plant. 

In spite of limited means, the work of the Corcoran Scientific 
School will compare most favorably with that of any school of its 
class inthecountry. Thisis due in a large measure to the fact that, 
in addition to the services of a number of the faculty of the Colum- 
bian College, some of the most eminent specialists in the scientific 
bureaus of the government and in professional practice give instruc- 
tion in the scientific and graduate schools, thus affording to the 
students the fullest opportunities to study the rich collections of 
which they have the custody. 


Hatchet Planimeter. 





In connection with the brief descriptions we have published of 
this instrument (see The Electrical World, June 30 and August 18), 
the following, taken from an interesting article in April 14, ‘‘L’ Industrie 
Electrique,‘’ July 25, may he of interest. It is there stated that the 
invention was made in 1886 by Captain H. Prytz, of the Danish 
Army, not by Mr. Knudsen, who was the co-instructor. The com- 
plete theory by the inventor himself is given in that journal. It is 
stated there that to use the instrument one should commence at the 
centre of gravity of the surface to be measured, trace from there 
a straight line to the periphery, then around the periphery and 
back along the radial line to the centre of gravity. The distance 
between the initial and final positions of the hatchet end, multiplied 
by the length of the instrument measured from the point to the 
middle of the hatchet end, will give the area of the surface; if the 
lengths are in inches, the area will be in square inches. The error 
in the selection of the centre of gravity may be eliminated by trac- 
ing the figure, then turning it 180° and tracing it again; the true 
length will then be between these two values. If the greatest 
dimension of the figure is greater than half the length of the in- 
strument, the figure should be divided into two parts and each half 
measured separately. 


Sine Form of Curves of Alternating E. M. F. 


The following communication has been received from Prof. R. A. 
Fessenden, from Bermuda, where he is spending the summer. The 
opening paragraph is an explanation of the unavoidable delay in 
the transmission of the letter, and is therefore omitted: 

To the Editor of The Electrical World: 

Srr:—I disagree entirely with the London ‘‘Electrician,’’ and 
consider the sine form of curve to!be the best one. It is true that, 
on account of the presence of iron in the circuits, a rectangular 
curve will give a slightly greater amount of power in a circuit for 
a given amount of hysteresis, but this is more than offset by the 
greater losses from eddy currents and by the greater cost of line and 
generators and motors for the rectangular curve, if the same amount 
of loss is to take place in both circuits. UWnder ordinary circum- 
stances an irregular or rectangular shaped curve would not get very 
far before it would be modified so as to more closely resemble a 
sine curve, and one might just as well make the dynamo give the 
sine curve at once, and so avoid the eddy current and line losses due 
to the components of higher periodicity in the rectangular curve. 

I do not, however, believe that it is necessary, as has been stated 
by some electricians, to use a surface wound armature to get a sine 
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curve, as a sufficient approximation to that form can be obtained 
with a properly designed toothed armature. 

The experiments of Mr. Scott, of the Westinghouse company, 
show that in practice, as in theory, the sine curve is the best. 

I may say, in this connection, that it does not seem to have been 
generally noted that the sine curve is a necessity for efficient tele- 
graphy. In January, 1891, I designed and experimented upon the 
system of multiplex telegraphy which Dr. Pupin has recently re- 
discovered, and noticed this fact. Asa result, a method was devised 
by which the operator did not make or break the line circuit with 
his key, but put in circuit a device which automatically sent out 
sine waves into the line. REGINALD A. FESSENDEN. 


Locomotive vs. Stationary Engines. 


To the Editor of The Electrical World: 

S1r:—In your issue of September 8 appears an editorial note on 
the relative economy of locomotive and stationary engines. The 
figures quoted from the report of M. Desdouits’ test seem rather 
high; and it may be of interest in the present connection to recall 
the comment of the ‘‘ Railroad Gazette **.on tests made by John Wolff 
and the writer on iocomotive No. 171, C. R. R. of N. J., in April, 
1888 : 

‘*The steam consumed per I. H. P., as calculated from the dia- 
grams, varies from 14.63 lbs. to 23.47 lbs., the average consSwmption 
being 20 lbs. The evaporation being slightly over 7 lbs. water per 
pound of coal, the consumption must have been at least 3 lbs. per 
I. H. P. and was probably somewhat less than 4lbs. These figures 
are necessarily vague, as, unfortunately, it is impossible to calculate 
with any accuracy the amount of steam used from the indicator 
cards alone. If the average indicated power could be obtained, the 
amount of water used from the tank would serve asa check. The 
only possible method, however, of obtaining a reliable idea of the 
average indicated power is when the engine is making a long run 
at a tolerably even speed on long grades, and this condition is 
rarely met with in locomotive service. ’’ 

The engine in question was of the Baldwin standard passenger 
type, single expansion, with 68-inch drivers. Indicator cards to the 
number of one hundred and fifty were taken, and about forty of 
these were calculated, including one at 76 and one at 77 miles per 
hour. Great care was exercised to avoid waste of water, and the 
total waste from all sources could not have amounted to more than 
5 per cent. of the water consumption, as calculated from the cards. 
It should be noted that we bored out the exhaust nozzles as much as 
we dared, thus decreasing the back pressure and leaving enough 
draft to keep a satisfactory fire. During the entire test no steam 
was wasted by blowing off, this being prevented by a careful 
manipulation of the firebox door and the injector. 

I am of the opinion that a locomotive engine is a very efficient 
steam user, as long as it -is working up to capacity; but the condi- 
tions of ordinary railroad service are of such a nature that maximum 
loads last for only a short time during any run, and careless firemen 
waste steam by allowing the pop valve to work. There is no excuse 
for blowing off steam, the latter being an indication of careless 
firing. 

New York." H. G. WyNncoop. 
The calculation of the consumption of water per I. H. P. from 
indicator diagrams, particularly in the case of high speed engines, is 
likely to give very unsatisfactory results, and always less than the 
true amount. While we do not question the care with which the 
tests referred to were made, an actual consumption of only 14.63 
lbs. of water per I. H. P. with a single expansion locomotive engine 
is a figure reasonably open to doubt. —Ed. ] 


Underwriters’ Rules. 





We have received a commanication from an electrician referring 
to a recent letter in our columns on the subject of Underiters’ Rules 
(issue of August 18, 1894), and to the dissatisfaction existing among 
contractors from the different manner in which inspectors’ 1ules are 
interpreted by different inspectors. He speaks of a hotel wired 
within a year, in the corridors and a number of rooms of which 
fixture cord is used in wood cleats, and in several instances drawn 
through walls without tubing. This job was passed by the insur- 
ance inspector, who, however, it is stated, is on very triendly terms 
with the central station manager who did the work. He also states 
that there is much dissatisfaction among electricians concerning the 
injustice of making them pay the charges of inspection, which, he 
thinks, should be borne by the insurance companies or charged in 
the insurance policy. 
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ELECTRO-PHYSICS. 
Calorific Phenomenon,—The ‘‘Bul. de la Societé Belge’’ for March- 


April-May, contains a long article by Mr. Hoho on ‘‘The Calorific 
Phenomenon Produced by an Electric Current by the Contact of a Solid 
and a Liquid.’’. The phenomenon is the one on which the new system 
of heating metals is based, in which they are heated by plunging them 
into water while an electric current is passing. The article gives a 
very good summary of what has been published on the subject, beginning 
with the first records of the phenomenon by Davie, Hare, and others; 
he describes in some detail the researches of the Mr. Lagrange and the 
writer in this direction, showing the different results obtained under 
different conditions; he discusses at considerable length the more 
recent researches of others, especially those of Messrs. Koch and 
Wuellner. The paper forms probably the best resume ‘on this subject. 
A short article on this subject by the same writer, which appears to be 
an abstract of this one, is published in the ‘‘Elek. Tech.,’’ August 15. 
(See also an abstract in this issue under ‘‘Hydro-electric Heating’’). 

Electrification of Crystals.—A British Association paper adressed to the 
geological section is abstracted, as far as it relates to electricity, in the 
Lond. ‘‘Elec. Eng.,’’ August 24; the piezo and pyro electricity of crys- 
tals are discussed briefly, the former referring to electrification produced 
by strain and the latter to that produced by changing temperatures. The 
electrification of cooling crystals may be shown by the following 
interesting experiment proposed by Prof. Kundt; a mixture of red 
minium and yellow sulphur when passed through the meshes of a small 
sieve are electrified oppositely and in falling on a cooling crystal the 
particles adhere to the oppositely electrified region of the crystal, thus 
showing by the color the electrical condition of the crystal. 

Electrolysis of Glass.—Prof. Roberts-Austen’s paper is noticed briefly in 
an editorial in the Lond. ‘‘Elec.,’’ August 24,he showed that some metal- 
lic bases like sodium may be passed through glass at as low a temperature 
as 200° C, under electro-chemical stress; the chemical nature of the 
rarified gasses in glass apparatus might be affected by constituents of 
the inner layers of glass; a remedy was proposed and tried by Prof. 
Schuster, consisting in electrolysing the basic constituents away from 
the inner surface of the glass, leaving a surface of pure silica, which 
was acomplished by passing a continuous current from the inner to the 
outer surface of the glass. 

Rapidity of Photo-Electric Phenomena in Selenium.—‘'Cosmos,’’ Juiy 
14, contains an article describing the recent researches of Mr. Majorama, 
in which he wishes to find how rapidly the selenium will respond; a 
curve is given in which the ordinates are the resistance and the abscissas 
the times between the luminous impression in the breaking of the circuit; 
he concludes from this curve that the photo-electric property of solenium 
is far from being instantaneous and that the action is not sufficiently 
rapid to solve the problem of vision at a distance. 

Sources of Light.—In a short article in the ‘‘Elek. Tech.,’’ August 15, 
Mr. Ieisegang discusses phosphorescent light, giving some results of 
researches made with the light from insects. 

Discharge Through Gases.—A British Association paper by Prof. J. J. 
Thomson is abstracted briefly in the Lond. *‘Elec.Eng.,’’ August 24; he 
calls attention to the great influence which moisture has in starting of 
the discharge, and states that it is probable that if the gases be perfectly 
dry no discharge would take place with any tension however high; he 
believes that there is an intimate connection between electrical dis- 
chatges and cheniical changes. 

Spectrum of Discharge.—A paper by Profs. Liveing and Dewar on ‘‘The 
Spectrum of Electric Discharge in Liquid Oxygen, Air and Nitrogen’’ 
is published in the ‘‘Phil. Mag.’’ for August. 


Seat of Electricity in Condensers.—A paper by Mr. Kleiner from the 
‘*Weid. Ann.’’ vol. 52, p. 728, is abstracted briefly in the ‘‘Elek. Zeit.’’ 
Aug. 16; he describes experiments in which the dielectric of a con- 
denser was made of mica which after the condenser was charged, was 
split, each lamina being then provided with two conducting plates on 
the two sides, after which each of the small condensers thus formed, 
were discharged; the discharge showed that each of these condensers 
contained the same quantity of charge as was contained in the original 
condenser; there is therefore an analogy with a magnetic bar which, 
when broken into a number of parts, forms small magnets. 

Coefficient of Self-Induction.—In an Academy paper by Mr. Guye, 
mentioned in the ‘‘L’Ind. Elec.,’’ August 10, he gives the results of an 
experiment to prove the correctness of a recent theory (see Digest August 
4.) for calculating geometrically the co-efficients of induction of a num- 
ber of concentric systems of parellel and equidistant wires. 


Electromagnetic Induction,—A mathematical article by Mr. Bryan ‘‘On 





Electromagnetic Induction in Plane, Cylindrical and Spherical Current 
Sheets, and its Representation by Moving Trails of Images,’? is pub- 
lished in the ‘‘Phil. Mag.,’’ for August. 

Analysis of Alternating Currents.—In ‘‘La Lum. Elec.,’’August 11, Mr. 
Claude describes the method of Dr. Pupin of analyzing alternating cur- 
rents by resonance, and states that he, Claude, had occasion to use pre- 
cisely the same method some months ago, without having had any 
knowledge of Dr. Pupin’s description; a diagram and brief description 
are given. 

Resonance and Inter ference.—A paper by Prof. John Trowbridge on 
‘‘Blectrical Resonance and Electrical Interference’’ is published in the 
‘‘Phil. Mag.’’ for August,including a plate of photographs of discharges. 

Velocity of Cathode Rays.—Prof. J. J. Thomson’s British association 
paper is discussed editorially in the Lond. ‘‘Elec.,’’ August 24; a very 
close agreement between the calculated and observed velocity seems to 
give strength to the hypothesis of molecular motion as contrasted with 
the ether hypothesis. 

Cathode Rays.—‘‘La Nature,’’ July 28, contains an article by Mr. 
Guillaum, including some very good illustrations of the Lenard experi- 
ments. 

Propagatiouof Waves.—A French Academy paper by Mr. Dufour on 
‘‘The Equality of the Velocities of Propagation of Very Short Electric 
Waves in Free Space and Along Conductors,’’ is published in the Lond. 
‘*Elec.,’’ August 24. 

Hertzian Waves.—A British Association paper by Prof. Lodge, is 
abstracted in the Lond. ‘‘Elec. Eng.,’’ August 24, but the abstract 
appears to contain nothing that has not been published before. 

Magnetization by Hertzian Currents.—A French Academy paper by 
Mr. Bi1keland is published in the Lond. ‘‘Elec.,’’ August 24. 

Electric Diffusion.—Some interesting experiments like those mentioned 
in the Digest July 14, under a new phenomenon,’’ are described by Mr. 
Lehman in the ‘‘Electro-chem. Zeit.,’’ for July. 

Electrification of Air.—-A paper by Lord Kelvin and Mr. Maclean is 
published in the ‘‘Phil. Mag.’’ for August. 

Resistance of Copper-Zinc Alloys.—A paper by Mr. Haas from the ‘‘ Wied. 
Ann.,’’ vol. 52, p. 673, on the ‘‘Specific Resistance and the Temperature 
Coefficient of Copper-Zinc Alloys,’’ is abstracted in the ‘‘Elek Zeit.,’’ Aug 
16; and Lond. ‘‘Elec.,’’Aug.24;he finds from the examination of a number 
of different alloys of copper and zinc that the maximum specific resistance 
and the minimum temperature coefficient are obtained when the alloy 
consists of about one-third zinc and two-thirds copper, from which he 
concludes that it is very probable that these metals form a chemical 
union in this proportion; he suggests that the valuable properties of 
such a brass may be due to the existence of such a chemical union. 

Formation of Floating Metallic Laminae.—The article by Messrs. 
Mylius & Fromm is abstracted briefly in the ‘‘Phil. Mag.,’’ for August. 

Electricity from Carbon Dioxide,—The Lond. ‘‘Elec. Rev.,’’ August 17, 
recommends a paper by Mr. Bleekrode in the ‘‘Phil. Mag.’’ for July, on 
the production of electricity by the evaporation of liquid carbon 
dioxide. 

Researches with Tesla Currents.—An abstract of a paper by Mr. Him- 
stedt, published in the Z/ek. Zeit., July 12, will be found translated in 
full in another column of the present issue. 

Dialectric Constants.—The Lond. ‘‘Elec. Rev.,’’August 17, calls attention 
to a recent paper by Messrs. Jahn & Moeller. 

Dialectric Polarization of Liguids.—A paper by Mr. Stankewitz is ab- 
stracted in the ‘‘Elek. Zeit.,’’ August 16. 


MAGNETISM. 


Magnetization of [ron Cylinders.—A paper by Mr. Grotrian from the 
‘Wied. Ann.,’’ vol. 52, p. 735, is abstracted in the ‘‘Elek. Zeit.,’’ August 
16. He argues in favor of a statement made by him some time ago that 
with weak magnetising forces the outer layers of the iron become mag- 
netized first; as a proof of this he states that when iron filings are 
placed on the top of an electro-magnet, the greater portion will be 
attracted toward the edges; if the field is measured at different parts 
of the end of such a magnet, it will be found to be greater near the 
edges than near the middle; if iron filings are introduced in a hollow 
magnet they will not adhere strongly to the inner walls of the tube; 
these experiments, he claims, show plainly the presence of a screening 
action; if a short hollow cylinder is used more magnetism will be 
found to exist in the center of the air space than in that near the iron, 
which latter space will be screened by the iron more than the central 
portion will be. 
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Law of the Magnetization of Jron.—The ‘‘Elek. Zeit.,’’ August 16, con- 
tains an afticle by Dr Culmann, criticising Dr. Froelich’s recent article; 
it appears to be the same as that mentioned in the Digest Sept. 16. 

Bismuth in Magnetic Fields.—Some data from recent researches of 
Prof. Raymond are given briefly in the Lond. ‘‘Elec. Rev.,’’ August 17. 

Manganese Steel.—The Lond. ‘‘Elec. Rev.,’’ August 24, contains an 
abstract, a translation of the atticle in the Digest September 8. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Practical Standards.—The Report of the Electrical Standards Com- 
mittee of the British Association on ‘‘Experiments for Improving the 
Construction of Practical Standards for Electrical Measurements’’ is 
published, apparently in full, in the Lond. ‘‘Elec. Eng.,’’ August 24. 
It consists of a number of appendixes; a table is also given of the coils 
in the Cavendish Laboratory. It contains a paper by Prof. J. V. Jones 
on ‘‘A Determination of the International Ohm in Absolute Measure,’’ 
in which he describes the Lorenz method and the results of a number 
of tests, giving the value of the International ohm in true ohms, from 
which he finds that the true ohm in mercury units is 106.326 cm; he 
discusses at some length the accuracy on which the results depend; he 
concludes that the chief value of these observations consists in the proof 
which they afford of the precision with which the absolute measure- 
ment of resistance may be made with this method; he believes that well 
constructed apparatus of this kind in a national laboratory will prove 
to be the best ultimate standard of electrical resistance. Some articles 
by Messrs. Glaebrook, Rennie and Walker give comparisons of some 
standards. In an article by Mr. Fitspatrick he reduces to the same units 
experimental results recently obtained by various observers of the 
specific resistance of copper and silver; he gives the results in terms of 
weight and length in preference to cross section and length, stating his 
reasons, one of which is that the different densities affect the results 
much more in one case than in the other; results are given for hard and 
annealed copper and silver and of the temperature co-efficients; he con- 
cludes that the specific resistance depends not only on the purity of the 
material but on a number of other factors which are different in different 
wires of the same material, and that we can therefore not expect to attain 
any great degree of accuracy in the determination of specific resistances. 

Low Resistance Standards.—A British Association paper by Prof. Jones 
is published briefly in the Lond. ‘‘Elec. Rev.,’’ Aug. 24; he has 
succeeded in making standards so that they adequately fulfil all :equire- 
ments for resistances from 0.001 to 0.0001, with an accuracy of one part 
in ten thousand; he points out the care which must be exercised with 
the four connecting points, two for the current and two for the potential 
circuit; a detailed description is promised in the near future. 

Measuring Lag and Lead.—Mr. Kennedy, in the Loud. ‘‘Elec. Rev.,’’ 
Aug. 24, calls attention to some further points which may be learned 
from the synchronous photograph mentioned in the Digest last week; 
the position of the field poles in relation to the armature coils is shown 
at the moment of maximum current, thus affording a means of meas- 
uring the lag between the E. M. F. and the current; this measurement 
would lead directly toa method of observing the leads and lags in 
alternating motor armatures under varying excitement. 

Measuring the Magnetic Qualities of Iron.—In a comruunication to 
the Lond. ‘‘Elec.,’’ Aug. 24, Dr. Koepsel gives a number of curves 
of magnetization obtained by his apparatus, belonging to the communica- 
tive abstracts in the Digest September 1. 

Instrument for Testing Iron.—The one described in the Digest Aug. 
i8, is illustrated and described in the ‘‘Elek. Zeit.,’’ Aug. 23. 


Ampere and Volt-meters for Alternating Currents,—In the ‘‘Elek. Zeit.,’’ 
Aug. 23, Mr. Peukert describes an instrument based on the principle 
discovered by Prof. Elihu Thomson, in which a closed metallic ring is 
repelled by an electromagnet. A copper ring is placed near the middle 
of a long iron core and directly over a short exciting coil, the ring 
being suspended on a pivoted lever and balanced by a counterweight, a 
pointer indicating the deflection of the lever; he obtains an almost 
exactly proportional scale for nearly the whole range; some calibration 
curves show that the constants are not the same for different frequencies, 
although they do not differ very greatly; the deflection is nearly dead- 
beat; the principle advantage of the instrument is its extreme simplici- 
ty; he believes this to be the first instrument constructed on this 
principle (in which, however, he is mistaken, as Prof. Thomson him- 
self devised measuring instruments based on this principle at least four 
years ago). 

Construction of Delicate Galvanometers.—Prof. Schuster’s British Asso- 
ciation paper, mentioned in the Digest last week, is published in full 
in the Lond. ‘‘Elec.,’’ August 24. 

Direct Reading Platinum Thermometer.—A British Association paper 
by Mr. Clark is published in the Lond. ‘“‘Elec. Eng.,’’ Aug. 24; the 
thermometer is based on the changes in the resistance of a platinum 
wire; it is claimed that although this and the mercury thermometers 
both depart somewhat from that of the air thermometer, the departure 
is not greater in one case than in the other and the readings of one can 
therefore be accepted as well as those of the other; the instrument is 
described at some length. 

Voltameter,—A complete and convenient form by Mr. Naber, said to 
be adapted to making measurements of great accuracy, is described and 
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illustrated 1n the Lond. ‘‘Elec.,’’ Aug. 17; it collects the mixed gases and 
eliminates certain errors and reductions. oy 

Chronograph.—A British Association paper by Messrs. Lea and Bragge 
is given in abstract in the Lond. ‘‘Elec. Eng.,’’ Aug. 17; the chrono- 
graph was specially constructed for use in testing meters; the descrip- 
tion does not admit of being abstracted. 

Motors vs. Mechanical Transmission.—The serial by Mr. Brunswick in 
“‘La Lum... Elec.,’? Aug. 11, on the Siemens & Halske machinery, 
contains the quantitative results of some extended tests made in order 
to compare the running of machine tools directly by electric motors and 
by belt and shaft transmission; the results do not admit of being ab- 
stracted ; he divides the cases under three classes, a single motor for the 
whole factory, a motor for each of a number of groups, and a motor for 
each machine, and shows that every case must be considered by itself; 
the second case is of advantage specially when power is sold by the 
factory, as the electric motor forms a true dynamometer, the power con- 
sumed being indicated by the meter. 

Factories Driven by Electric Motors.—The paper read at Brussels by 
Mr. Selby-Bigge on ‘‘Electric Power, with Special References to Works 
Driven by Electricity in Belgium,’’ is abstracted in the Lond. ‘‘Elec. 
Eng.,’’ Aug. 24; it gives some information of the successful instal- 
lation of about 600 h. p. at the National Arms Factory at Herstal, also 
at some zinc works near Jemeppe. 

Opening Circuits Containing Magnets,—In the ‘‘Elek. Zeit.,’’ Aug. 16, 
Mr. Egger describes a method for preventing the formation of sparks in 
the opening of a dynamo circuit due to the self-induction of the field 
magnet; the adjustable field resistance is so arranged that after insert- 
ing the whole resistance the next knob forms a short circuit of the field, 
in which the self-induction current is dissipated. He shows that some such 
method is of greater importance with motors whose direction of rotation 
is to be changed often, as, for instance, for elevators; he describes, with 
the aid of an illustration, the various steps in a switch which he has con- 
structed for starting, stopping and reversing motors, in which the self- 
induction currents from the field magnets on stopping, is discharged 
through the armature and regulating resistance. 

Electricity on Vessels.—An article by Mr. Brancher is abstracted in ‘‘La 
Lum. Elec.,’’ Aug. 1, from ‘‘Genie Civile,’’ July 14; illustrations 
are given of electric motors for turning the turrets and for directing the 
cannon. 

Armature Winding.—Under the head of a ‘‘New Form of Winding, ’’ 
Mr. Tauligne, in ‘‘Cosmos,’’ July 21, describes a well-known system of 
winding a disk armature for a multipolar machine. 

Sine Curve Alternators.—A communication from 
published in the Lond. ‘‘Elec.,’’ Aug. 24. 


Mr. Steinmetz is 


TRANSFORMERS. 


Cooling Trans formers,—According to a number of foreign journals the 
Oerlikon Company cool a large transformer of 170 kilowatts by circulat- 
ing oil around it with the aid of a special pump, the oil being that used 
for insulation; in this transformer 3.5 kilowatts must thus be dissipated. 


ELECTRIC RAILWAYS, 


Electricity on Common Roads,—An article in the Lond. ‘‘Elec. Rev.,’? 
Aug. 10, suggests and recommends using electric traction to bring far- 
mers’ goods from the suburbs to the centres of large cities, the current 
being taken, it seems, from lines running along the route; it is claimed 
that the roads are very good (from which it appears that rails are not to 
be used) ; the power is to be derived from electric lighting stations, and 
as it would be required for both journeys during the hours of least de— 
mand for current, the system would be of benefit to the existing light- 
ing stations and the only outlay for the scheme would be that of the 
poles and conductors (provided the station voltage is suitable). In the 
beginning of the article it is stated that ‘‘the hopes of some electricians 
as to the possibilities of electric traction on ordinary railroads are not 
likely to be fulfilled by the adoption of any known system of electrical 
working ;’’ the most that can be reasonably claimed is the running of 
through traius from point to point, but the general application of elec— 
tric traction ‘‘cannot be entertained by any sober thinking man, and 
even the partial application to through express passenger traffic is very 
improbable.’’ 

Fly-wheel Accumulators,—In a correspondence to the Lond. ‘‘Elec.”? 
Aug. 17, Mr. Swinton points out the advantage of using such sideman 
lators in electric traction in connection with the steam turbine, stating 
that at about 4,000 revolutions per minute a solid cylindrical fly-wheel 3 
ft. in diameter and 3 ft. wide, weighing about six tons, will store en— 
ergy enough to maintain 66 h. p. fortwo minutes with a 5 per cent. 
variation in speed; the peripheral speed would be 666 ft. per second, and 
he thinks it would be quite safe to use solid steel, as he believes con-— 
siderably higher speeds are used with similar fly-wheels employed 
in the Howell torpedo; he also suggests the use of such fly-whe Is for 
electric welding plants. In an editorial it is thought that it would not 
be safe to use such a wheel of solid steel; attention is also called to the 
proposition of Forbes and Halpin, in which the fly-wheel rim is of 
channel section, wound full with steel wire under tension, and it is 
thought that besides being less expensive this may possibly provide a 
safe fly-wheel for such speeds, 
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Douglas-Laxey Railway.—A full description, accompanied by a num- 
ber of good illustrations, and a profile of the road, are published in the 
Lond. ‘‘Elec. Rev.,’’ Aug. 24; as stated in the Digest last week, a 
storage battery is connected to the line nearly midway between the two 
generating stations; it appears that this is charged or discharged accord- 
ing to the requirements of the traffic, being generally connected in parallel 
with the generating station; it can be brought up to full charge at any 
time by a motor getierator placed in the accumulator station; in the 
winter when only two cats a day are run, the accumulator furnishes the 
whole power, being charged about once a week; the latter is said to be 
the reason why accumulators were introduced. 

Liverpool Railway,—The Institution paper by Messrs. Greathead & 
Fox, abstracted in the Digest, March 24-31, is being reprinted in the 
Lond. ‘‘Elec.,’’ beginning with the issue of Aug. 24. 

Accumulator Road in Paris.—A descriptive article, accompanied by a 
number of diagramatic and working drawings, is given in the ‘‘Elek. 
Anz.,’? Aug. 23. 

Railways in Europe.—Some data regarding the railways at Brussels, 
Hamburg, Dresden, Essen, Milan and Gera, are published in the Lond. 
**Elec. Eng.,’’ Aug. 24. 

Canal Boat Traction.—A few figures obtained experimentally by the 
French Government are given in the Lond. ‘‘Elec. Rev. ’’ Aug. 24. 


CENTRAL, STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Alternating Current Systems.—Prof. S. P. Thompson’s British Asso- 
ciation paper (see The Electrical World, Sept. 1.) is discussed 
unfavorably in an editorial in the Lond. ‘‘Elec.,’? Aug. 24. The 
same subject is discussed in an anonymous article on ‘Transmission 
and Distribution of Electrical Energy’’ in the Lond. ‘‘Elec. Rev.,’’ 
Aug. 24, in which it is pointed out that in the present state of the 
art no one should pin himself to the dogma that one system is sufficient 
to meet every case. 

Alternating vs, Direct Currents.—The statement made by Prof. S. P. 
Thompson that there is less likelihood of trouble from leaks in alter- 
nating than in direct current leads, is discussed unfavorably in an 
editorial in the Lond.‘‘Elec. Rev.,’’ Aug. 24, in which it is stated that 
experience with submarine cables teaches that in order to break down a 
fault the application of rapidly alternating currents is one of the most 
effectual means to employ. 


Accumulators Used With Motors—In the first part of an article by Mr. 
Darrius in ‘‘L,’Elec,’’ Aug. 18, he mentions a system in which a 
motor is run from a battery of accumulators at variable speeds by 
coupling all the cells in groups connected in quantity and series in 
various combinations; he points out that in coupling accumulators in 
parallel there is always a loss of energy, owing to the fact that there 
is always more or less difference of potential between individual cells, 
in which case one will charge the other. (Quantitative results ought to 
be given, as this charging automatically tends to equalize the E.M.F’s., 
thereby diminishing the loss). 

Electric Machines and Apparatus.—Some illustrations of various 
apparatus made by The General Electric Company of Berlin, are given 
in the Lond. ‘‘Elec. Eng.,’’ Aug. 24, including a dynamo, a shunt 
regulator, an electric elevator, and apparatus for the intermittent light- 
ing of staircases and a switch. 

Arundel Castle.—A well illustrated description of this installation is 
given in the Lond. ‘‘Elec. Rev.,’’ Aug. 24; Mr. Kapp was the con- 
sulting engineer. Some illustrations accompanied by a short description 
are also given in the Lond. ‘‘Elec. Eng.’’ The plant is also described 
in another column of this issue. 

fligh Tension Fault Detector.—The Lowrie-Hall detector is illustrated 
and described in London ‘‘Lightning,’’ Aug. 23; it consists of a vacuum 
tube, one pole of which is connected to line and the other to earth; when 
the insulation is good the tube will glow, but if there is any fault the 
glow will be proportionately diminished. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Photographing Telephone Vibrations,—The Lond. ‘‘Elec. Eng.,’’ 
Aug. 24, describes the process of Mr. Burch who has succeeded in 
making an instrument by means of which the E.M.F.’s generated by 
a telephone can be recorded photographically; the measuring instru- 
ment 1s the Lippmann capillary electrometer, by means of which elec- 
trical changes occurring thousands of times in a second can be recorded 
by photographing the magnified image of the capillary tube on a moving 
sensitive photographic film. 

Telegraph Lines of the World.—Some statistics for the different coun- 
tries are given in the ‘‘Zeit. feur Elek.,’’ Aug. 15; the total length of 
lines in the world is given as about 1,006,000 miles, of which 540,000 are 
in America and 380,000 in Europe; in the United States there are about 
400,000 miles, which is the greatest in any one country. 

The Telegraph and the War in the East.—A brief article by Mr. Mortis 
on the telegraph in Japan and Korea is published inthe Lond. ‘‘Elec.,’’ 
Aug. 17. 

French and British Submarine Telegraph Companies,—An article, 
chiefly of local interest, is published in the Lond. ‘‘Elec.,’’ Aug. 17. 

Pantelegraph.—The Cerebotani system is described and illustrated in 
the ‘‘Elek. Anz.’’ Aug. 16. 
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Telephony.—The ‘‘Elek. Zeit.,’’ Aug. 16, contains an article of some 
length, forming the first part of a series on studies in telephony; the 
present portion is devoted to a discussion of the management, operation, 
charging, etc. 

Military Telephone Line.—The ‘“‘Zeit. feur Elek.,’’ Aug. 15, describes 
the laying of about 18 miles of a military telephone circuit in four hours, 
forming part of the exercises of the German army; the line was sup- 
ported on the branches of trees and was started at the two end points 
simultaneously. 

Switch for Suburban Lines. —The ‘‘Zeit.feur Elek.,’’ Aug. 15, publishes 
at considerable length a description, taken from a recent work by 
Pierard, of a switch used in Belgium; the description includes 12 illus- 
trations. 

Telephone Apparatus.—That made by Berliner, of Hanover, is illus- 
trated in the ‘‘Elek. Anz.,’’ Aug. 12. 

The Government and the Telephone.—A summary of the draft agreement 
between the English Government and the telephone companies is pub- 
lished and discussed editorially in the Lond. ‘‘Elec. Eng.,’’ Aug. 17. 

The British Government and the Telephone.—The subject is discussed 
editorially in the Lond. ‘‘Elec. Rev.,’’ August 24. 

Fire Alarms.—A new system, at present exhibited in London, is de- 
scribed in the Lond. ‘‘Elec.’’ Aug. 17. 


Fire Alarm System.—The Fogl system which embodies an improve- 
ment, making it operative even in case of certain temporary failures in 
the line, is illustrated and described briefly in the ‘‘Elek. Zeit.,’’ 
Aug. 23. 


London-Berlin Telephone.—Negotiations are being opened for the con- 
struction of direct telephone communication between London and 
Brussels via Ostend, to which a line will be added to Berlin. 

Pacific Cable,—The Lond. ‘‘Elec. Eng.,’’ Aug. 24, reprints an article 
from the London ‘‘Times’’ on this subject. 


ELECTRO-CHEMISTRY. 


Electro-Chemical Relations of Carbon.—An article by Mr. Brooks on 
‘“The Electro-chemical Relations of Carbons at High Temperatures’’ is 
begun in the Lond. ‘‘Elec. Rev.,’’ Aug.17; he gives a short account of a 
number of interesting experiments which were more or less successful, 
with the direct production of electricity from carbon, among which are 
some with the thermo-electric properties of copper sulphide; in most 
cases quantitative results are given; he states that the potassic nitrate 
reaction in carbon cells is unsuitable, as it is apt to become uncontrol- 
lably violent; the obstacle in such cells lies in the difficulty in finding 
a material for the negative plate, and he obtained no satisfactory results 
until he abandoned the use of metals altogether; from the calorific 
equivalenc of the combination of the carbon and oxygen he obtains a cal- 
culated E. M. F. of 1.05 volts, which is a low value for such an intense 
reaction and is due to the fact that a large amount of energy is expended 
in changing the molecular state of the carbon; this value can be exceed- 
ed, as nearly 2 volts have been obtained by experiments under suitable 
conditions, the probable explanation of which is that some of the energy 
is supplied from sources independent of the reaction itself. The article 
is concluded in the issue of Aug. 24; he describes a number of experi- 
ments with different cells, one of which he calls ‘‘a really efficient 
carbon cell, which is a distinct advance on any previous attempts in this 
direction ;’’ the electrolyte in this cell appears to be K? S* O’ contained 
in a somewhat porous crucible; sulphuric acid is the oxidizing sub- 
stance, the potassium salt serving as a carrier between the soda and the 
carbon; it appears to have an E. M. F. of 1.57 volts and an internal 
resistance of 3 ohms; the burning coke of the fire appears to be 
the positive element, and it seems that carbon rods are also used as 
the negative element, in the crucible; metals are entirely eliminated. 

A New Depolariser>.—Mr. Oppeimann, in the ‘‘Electro-chem. Zeit.,’’ 
for July describes at some length a new depolariser and a battery which 
he recommends very highly; instead of nitric acid which, aside from 
other objections, is very uneconomical, he uses the well-known reagent 
for phosphoric acid,namely, a solution of the double salt of molybdenum 
and ammonia in nitric acid; by using the commercial materials it is 
not expensive; the E.M. F.is not lowered but, on the contrary, the new 
depolariser seems to be even more active ; an objectionable gas, however, 
is evolved and he therefore covers the porous cup with a lid of peculiar 
construction, into which a liquid is poured which absorbs these gases, 
the liquid being a concentrated solution of permanganate of potash; 
this must be renewed by the addition of liquid, from the outside, the 
resulting liquid running into the cell where it again becomes active; 
for the exciting liquid he prefers a concenttated solution of kitchen salt 
or salammoniac; the volume of this should be aobut 4 times that of the 
depolariser in the porous cup; he gives his experience with a number 
of these cells for large currents. 

A New Primary Cell,—In the ‘‘Elec. Echo,’’ Aug. 11, Mr. Oppermann 
suggests a cell in which the carbon is in a concentrated solution of cop- 
per sulphate and the zinc in a solution of sodium and potassium tar- 
rate, (Rochelle salt) to which sugar is added, the liquids being separ- 
ated by a porous cup; the E. M. F. is surprisingly high, being 1.6 to 1.8 
volts; the preparation of the liquids is described in the article. 

Portable Battery.—In a communication to the Lond. ‘‘Elec. Rev.,’’ 
Aug. 24, Mr. Fitzgerald gives briefly the results of some tests and 
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concludes that within a weight of 4 lbs. a battery could certainly be 
constructed which would give an output of 12 watts at intervals for 
many periods of a few minutes. The Lond. ‘‘Elec. Eng.,’’ Aug. 24, 
calls attention to some portable accumulators sold by a London firm. 

Dry Cell.—According to the ‘‘Elek. Tech.,’’ Aug. 15, the Lessing 
cell contains no salts which have a tendency to crystalize or whose 
components can generate a gas; no futher information is given except 
that it is a cell of the Leclanche type. 


Accumulators.—According to ‘‘La Lum. Elec.,’’ Aug. 11, one of the 
methods of Mr. Pollak is to make a thick paste of carbonate of lead 
with caustic potash; after mixing and drying acurrent is passed which 
reduces it to spongy lead. 

Purification of Sugar.—The Weyde & Lugo process is briefly described 
in ‘‘La Lum. Elec.,’’ Aug. 11; the juices are heated to 93° C. and a 
crurrent passed through them,using an aluminium cathode and a carbon 
anode ; 4 to 5 volts are required; aluminium hydrate is produced, which 
coagulates and carries down the impurities; 5to 10 minutes are suffi- 
cient. 

Aluminium and Its Electro-Metallurgy.—The serial by Mr. Richards is 
continued at soiae length in ‘‘La Lum. Elec.,’’ Aug. 11. 


MISCELLANEOUS. 


Hydro-Electric Heating.—An article by Mr. Peukert describing the 
Lagrange & Hoho process, in which metal is heated by a current while 
immersed in a liquid, (see Digest May 26,) is contained in the ‘‘Electro- 
chem. Zeit.’’ for August; some interesting data is given, but there is 
apparently nothing that has not been published before. A good liquid 
is obtained by dissolving 20 per cent. of potash in the water; he 
shows that the temperature of the bath is of considerable importance 
and finds that 104° to 122° F, is about the best; a useful application is 
in the cleaning of iron objects of rust; a short immersion of a rusty 
iron bar cleanses it thoroughly. (See also an abstract in this issue on 
‘*Calorific Phenomenon’’). 

Electricity in Metallurgical Operations.—The Lond. ‘‘Elec. Rev.,”’ 
August 17, describes briefly the suggestion of Mr. Garnier to indicate 
the progress in metallurgical furnaces by the changes in the electrical 
conductivity of a mixture of a metallic oxide placed in a tube; the pro- 
cess was described in the Digest, April 21. 

Magnetic Chain Towing. 
machinery used with the de Bovet system (see Digest, 
September 1). 

Electric Organ.—A descriptive article, with 
mechanism, is published in ‘*Cosmos,’’ July 21. 


—‘‘Cosmos,’’ July 14, gives a drawing of the 
August 25 and 


illustrations of the 


Crane.—A large 20-ton electric traveling crane used in the Siemens & 
Halske factory is illustrated and described in ‘‘La Lum. Elec.,’’ 
August 11. 

British Association,—A number of the papers read at the recent meet- 
ing are contained in the English journals of August 24. 


A New Meter for Alternating Currents. 





BY WM. S. RESOR, 


One of the problems which has confronted electrical engineers bas 
been the invention of a commercial alternating current recording meter, 
which will record all loads correctly. The credit of having solved this 





Fic. 1.—DUNCAN METER. 


problem must be given to Mr. Thomas Duncan, of the Fort Wayne Elec- 
tric Corporation, Fort Wayne, Ind. 

In the early days of electric lighting it was customary to charge so 
much per lamp per week, month or year, because there were no _ practi- 
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cal recording meters. This was, of course, most unsatisfactory both to 
supply companies and to consumers. - A recording meter was thé dream 
of both. 

Before long various types of recording meters appeared, Which re- 
corded, it is true, but gave no satisfaction; for the greater part of them 
made electric light very cheap for the small consumers, and véfy expen- 
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sive for the large,on account of the slow speed on a small number of lights, 
and the high speed on a large number. But each has in turn been suc- 
ceeded by others, claimed to be better, and now the Duncan meter seems 
to have reached the end of the line, and combines, let us hope, the virtues 
of all and the defects of none. 

This meter is dependent on the principle of the repulsion of a closed 
secondary from its primary, and is a thoroughly practical and efficient 





development of Prof. Elihu Thomson’s classical experiments on that 
principle. 

The essential parts of the meter, shown complete in Fig. 1, are the 
primary or field coils a a’ (see Fig. 2), which are connected in series 
with the lamp circuit; the secondary or armature c, consisting of an 
aluminium cylinder, a magnetic path diverter, made of laminated iron, 
and carrying a closed secondary s, which consists of several copper 
punchings; the aluminium fans, the registering train, and the spindle 
which carries said armature and fans. 

A very important feature of this meter is that there are no brushes 
or commutator to get out of order or other contacts to become dirty 





NUMBER CF LAMPS 
Fic. 4. 


and oxidized. The 
circuit. 

The motion of the armature or cylinder is due to the repulsion set up 
against it as a closed secondary, from the primary or field coilsa anda’. 

The action is explained more fully as follows: When the lamps are 
turned on the current flows through the coils aand a’, and an alter- 
nating field is set up. This field is distorted or diverted from its natural 
direction, along the axes of a and a’, by the diverter d, and assumes a 


form similar to that shown in Fig. 3, Foucault currents are generated 


armature has no electrical connection with the 





SEPTEMBER 15, 1894: 


in the armature and also in the closed secondary on the diverter. 
use of this secondary on the diverter is to reverse its polarity. 
Suppose we considered the instant when the polarity of the primary 
or field coils aand a’ are as shown in Fig. 3; the flux as it cuts through 
the cylinder obliquely, and as shown by the dotted line, will develop 
Foucault currents in it, which will have poles as shown in the diagram, 
i, e., a south pole on the outside circumference of the cylinder and 
facing the south pole s of the primary coil a, thereby setting up a 
repulsion, due to their being of the same polarity. Again, the north 
pole end which is shown on the inner circumference of the cylinder 
will be attracted by the south pole s of the diverter d. Therefore, the 
rotation is due to the repulsion set up by the two south poles on the 
outside of the cylinder, and the attraction between the two unlike poles 


The 
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inside. The same condition exists on the other or right hand side of the 
cylinder, only differing in the change of polarity. 

The closed secondary, which is divided into two parts, each half being 
placed upon the respective poles of the diverter b, is for the purpose 
of changing the o1iginal or induced polarity of said diverter, so as to 
obtain a maximum tongue in effecting an attraction between the induced 
poles on the inner surface of the cylinde: and the diverter. 

If the axis of the diverter be placed along the axis of the coils d and 
a’, or at right angles to it, there will be no motion, all the energy being 
expended in producing a lateral pressure on the shaft, but as soon as 
we move it from either of these positions, the force acts along a line 
which does not pass through the vertical axis, hence we have motion 
whose speed depends on the size of the angle formed by the two axes. 
Forty-five degrees gives the greatest speed. 

This meter is the only one upon the market whose 
straight line. 

The following table contains the results of a test 
Duncan meter. 


speed curve is a 


on a twelve-light 





No. of Lamps. Initial Speed. Per Cent. Error. 


Do os:sk Steamer cc eeeee oe 14 14 6.6 
Docent eS 30 15 0 
Biseesesaeamsecwesbalxas 45 15 0 
Aoi. me eid omnis 60 15 0 
Discnscas eben v area 75 | 15 | 0 
OS carton cee 90 15 0 
Fi scoccuak nal eotnauastiauia 105 15 0 
Di iccdesidokoomeniavreee 120 15 0 
Di csed nvieees ace eaeens 135 15 0 
Rs ss .condasennsewe tenes 150 15 0 
Dinias<cavetnanonee eeuaiee 165 15 0 
9D iss> 00 oneeeesae ee ent 180 15 0 
Diino sbsantasd toaatoeee | 195 15 0 
Shs van cdetameaiies veeeawin 210 15 0 
Wiss vias ekansecgesd | 225 15 0 


The speed on one light is a few per cent. slow, on some as low as two 
per cent, but on all other loads the meter is correct. The 
table shows the result of a test on a twenty-five light meter: 


following 





| 
No. of Lamps. 





Revs. Min. Initial Speed. Per Cent. Error. 

Dec dahanpaake has ceria’ 9 9 10 
Oe a I a 20 | 10 0 
Wi cinadassisassseaauneces 30 10 0 
40 10 0 

50 | 10 0 

60 10 0 

70 10 0 

80 | 10 0 

90 10 0 

i eae Rat sea aa 100 | 10 0 
edada veekveses taceeeries 110 | 10 0 
ee a ee ea eae gaa 120 | 10 9 
SN aaa A a ag 130 | 10 0 
| RRR SES ARR 140 10 0 
Os Ce ak 150 10 0 
. TAREE ee ee 160 10 0 
De onise a aca cawes Abaca enen 170 10 0 
cs oviancnctessianean 180 | 10 0 
190 | 10 0 

200 | 10 0 

210 10 0 

220 10 0 

230 10 0 

240 10 0 

250 10 0 
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The test of a fifty-light meter gave the following data: 


No. of Lamps. 


Revs. Min. Initial Speed. | Per Cent. Error. 








4Y 44 15 
10 5 0 
20 5 0 
30 5 0 
40 5 | 0 
50 5 0 
60 5 0 
70 5 0 
80 5 0 
90 5 0 

100 5 0 

110 5 0 

120 5 0 

130 5 0 

140 5 0 

150 5 0 

160 5 0 

170 5 0 

180 5 0 

190 5 0 

200 5 0 

210 5 0 

220 5 0 

230 5 0 

240 5 0 

250 5 0 


Fig. 4 is an initial speed curve fora twenty-five light meter, and 
shows the remarkable constancy which the meter maintains throughout 
its entire range. 

Mr. Duncan has also applied this principle to meters for measuring 
and recording multi-phase currents, and with particular success in the 


o- 
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cases of two and three-phase currents; also as a wattmeter for measuring 
the total energy: : 
Fig. 5 shows a two-phase, and Fig. 6 a three-phase meter. 
A striking peculiarity of the multi-phase current meter is that it can 
be operated with single phase currents, by simply connecting its field 
coils in series or multiple arc, and in series with the lamps. 





New Books. 


HOW TO BECOME A SUCCESSFUL ELECTRICIAN. The Studies to 
be Followed, Methods of Work, Fields of Operation and Ethics of the 
Profession. By T. O’Conor Sloane, Ph. D. New York: Norman W. 
Henley & Co., 189 pages, illustrated. Price, $1.00. 

This is a well-written work on what might be called the general phil- 
osophy of technical education,and the ethics of professional life. He will 
be disappointed who expects to find mapped out a definite programme 
to be followed, though much detailed information is given. Nor, we 
fear, will the views of the writer as to the kind and sequence of studies 
to be pursued by the would-be successful electrician, meet the full 
approbation of electrical engineers or professors of electrical engineer- 
ing. The work, however, inculcates the proper principles and lays down 
good general methods of study, so that those who go to this book and do 
not find the practical guidance expected will nevertheless receive a full 
equivalent. Inthese days when instruction rather than education is the 
rnle, and when intellectual honesty and the ethical features of profes- 
sional life receive so little attention, such a book as this has its value, 
and might well be read by every student, though through it alone he may 
not be able to attain the promise given in the title. Many of the general 
suggestions as to the direction of studies desirable in order to attack 
some of the unsolved problems in practical electrical science, would be 
useful to the full-fledged engineer, and the agreeable style of the author 
will also render the work pleasant reading to others than those whom 
its title addresses. 

ELECTRICAL MEASUREMENTS FOR AMATEURS. 
Trevert, 1894. Lynn: Bubier Publishing Company. 
illustrations. Price, $1.00. 


This little book, we are informed by the preface, is written for 


By Edward 
117 pages, 46 
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amateurs. It contains descriptions of the Wheatstone and slide wire 
bridges, with directions for their use, and describes the Clark cell, a 
magnetometer and several forms of galvanometers, ammeters and volt- 
meters. The work is a mere compilation, but the portion relating to the 
Wheatstone bridge may be found useful by learners. 


HOW TO MAKE AND USE THE TELEPHONE. By George H. Cary, 
A. M._ A Practical Treatise for Amateurs. With Working Drawings. 
Lynn: Bubier Publishing Company. 117 pages, 26 illustrations. Price, 
$1.06. 


This small volume, which is far from deserving the sub-title of ‘‘Trea- 
tise,'’ contains reprints of a lecture on the telephone by Prof. Puffer, 
two descriptions of how to make a receiver,extracted from an English and 
American book respectively, and directions how to make a phonograph, 
taken from an English journal. Several other portions of the book 
deal with matters connected with telephony, one chapter having 
dimensioned cuts of a magneto bell, which, however, very inadequately 
represent the mechanism. There are also dimensioned cuts of a Blake 
transmitter and of a Bell receiver. The information in the book is patchy 
in character and many of the cuts are very poor, but it contains con- 
siderable matter that may interest amateurs. 


ELECTRICIANS’ MANUAL OF DIAGRAMS. By E. W. Smith. Phil- 
adelphia: Scientific Publishing Company of Pennsylvania. 93 pages, 45 
plates. Price, 50 cents. 

To the learner and the amateur this little collection of diagrams will 
be of interest. It consists of 45 plates containing diagrams of circuits 
for the installation of electric bells, gas-lighting apparatus and tele- 
phones, and of circuits and connections for telegraph instruments, a 
storage battery system and electric lighting. There are 15 plates of 
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the telephone user will probably never need a closed circuit battery, 
several pages are devoted to it— about the same amount of space given 
to directions how to make a ‘‘battery telephone.’’ While here and there 
some useful information to the amateur may be found, it yet belongs to 
the class of books that might as well have never been written. 


PROGRESS IN FLYING MACHINES. By O. Chanute, C. E. New York: 
The American Engineer and Railroad Journal. 308 pages, 90 illus- 
trations. Price, $2.50. 

This book gives an historical review of the efforts and experiments of 
inventors to accomplish flight with apparatus, which, by reason of its 
rapid movement, will be supposted by the air as birds are. The author 
has gathered all the records of such experiments which were accessible, 
and has endeavored to show the reasons for their failure and to explain 
the principles which govern flight, and to satisfy himelf and his readers 
whether we may reasonably hope eventually to fly through the air. His 
conclusion is that this question may now be anwered in the affirmative. 
A full account is given of the recent experiments of scientists like 
Maxim, Lilienthal, Hargraves and Langley, which have so greatly added 
to our knowledge of this subject. 


Two Enterprising New England Firms. 


The accompanying illustrations, presenting interior views of the well- 
known electrical supply establishment of the Pettingell-Andrews Co. 
and the Ziegler Electric Co., both of Boston, Mass., and located in the 
same building, afford abundant proof that these two successful corpora- 
tions are snugly housed for the transaction of their already large and 
rapidly growing business. 

The Pettingell-Andrews Co. is, and has every reason to be, proud of 
its new quarters. The view illustrated shows a portion only of its hand- 
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A CORNER IN THE PETTINGELL-ANDREWS COMPANY’S OFFICES AND SALESROOMS. 


dynamo connections, one showing how to connect a condenser with an 

induction coil and several plates illustrating various details. 

THE MAGNETO HAND TELEPHONE. Its Construction, Fitting Up 
and Adaptability to Every Day Use. Ry Norman Hughes, London: 
E. & F. N. Spon. 1894. 80 pages, 24 illustrations. Price, $1.00. 

The following definition is an index to the character of the matter 
contained in this book: ‘‘The word current is used to imply the passage 
or flow of electricity and to indicate its quantity when specified. It 
two pieces of metal or certain other substances be partly immersed in 
suitable fluid, a current is set in motion from one to the other, provided 
the ends touch which are out of the fluid, or connected by a wire, etc.’’ 
We are also informed that copper ‘‘conducts some twelve times as well’’ 
as iron, which gives the latter a resistivity double its real amount. 
The description of a commercial telephone refers to a half-tone illustra- 
tion in which the details are indistinguishable, and the line cuts through- 
out the work are inexcusably poor. After informing the readers that 


some offices and spacious salesroom, which are situated on the street 
floor, and in which is neatly and artistically displayed all the vatious 
appliances used in the different branches of the electrical industry. 

In one portion of the space is a sample octagonal pole with cross 
arms, pins, insulators, and cross aim btaces complete, as well as a pole 
bracket for trolley wire support. Suspended from the ceiling or attached 
to special electroliers are arc lamps of the General Incandescent Arc Light 
Co. Ona stand in a prominent position is an exhibit of the various 
styles of the well-known specialties of the Bryant Electric Co., while 
on another show board are arranged samples of different makes of push 
buttons, bells, flush and other switches and similar small devices. At 
the opposite end of the room is a fine display of interior conduit mate- 
rial, fuse and junction boxes, couplings and the like. In the central 
portion of the room are arranged a series of Lundell motors, from the 
smallest fan motor up to one of 15h. p. There are some of them in 
actual operation and attract much attention by their neatness of appear- 


SEPTEMBER 15, 1894. 


ance and silence in running. The two large cases shown in our illus- 
tration are filled with all the small paraphernalia used in incandescent 
and other kinds of wiring, such as rosettes, plug and stop fuses, cleats, 
porcelain knobs, flexible cord, tubes, tape and the like. On the white 
marble switchboard shown on the left are samples of station switches 
and Whitney instruments, while in the show windows extending round 
three sides of the block are coils of telephone cable, Okonite and other 
wires and a general assortment of supplies. 

The private offices of Mr. D. A. Andrews, Jr., vice-president and 
treasurer, and Mr. C. B. Price, secretary and general manager, are 
located in the rear of the salesroom, as are also the bookkeeping and 
cashier’s departments, and offices of purchasing agent and steno- 
grapher, all of which are neatly and conveniently arranged, while dis- 
tributed in various parts of the room are to be found the desks of the 
managers of the several business departments of the company. 

In the basement directly underneath the salesroom, and more spa- 
cious even, because of sidewalk advantages, with plenty of light and 
ventilation, are carried in bulk all supplies, and excellent facilities are 
afforded for receiving and shipping. 

Taken as a whole there are but few establishments, if any, which can 
boast of more elegant surroundings and admirable facilities for the 
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Geissler tubes, galvanometers, magnets, microscopes, balances, tubes, 
pipettes, crucibles, photometers, telephone sets, and a host of other sci- 
entific and electrical apparatus may be found in abundance. 

On the two sides of the block fronting Federal and Channing streets 
and extending also to Franklin street, are the workshops of the com- 
pany. A very fine outfit of modern lathes, drill presses, milling ma- 
chines and other tools, together with a forge room, enables the Zeigler 
Co. to undertake work of the highest grade and of extreme delicacy 
both for model and experimental purposes for schools and colleges, and 
in the development of inventions, and also in the manufacture of phy- 
sical and chemical apparatus as well as electric signal, and bell appar- 
atus and other electrical work of a delicate nature. 

The combination of the well-known Gage Co., which has a wide repu- 
tation for the supply of physical apparatus for academic uses, and the 
Zeigler Co. is a peculiarly happy one, the latter company possessing 
every appliance and facility for the construction, alteration and repair 
of all classes of scientific instruments and testing apparatus, and for the 
execution of special work. 

The whole premises are light and the employment of electric power 
(furnished by a Mather motor) is an additional convenience. 


The cabinet shop of the company, for want of space in the main 
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A VIEW IN THE ZIEGLER ELECTRIC COMPANY’S FACTORY. 


conduct of business, or which 1epresent a larger line of electrical ap- 
paratus and specialties, the list comprising at present the manufactures 
of: The Okonite Co., Interior Conduit & Insulation Co., General Incan- 
desent Arc Light Co., Standard Paint Co., Phillips Insulated Wire Co., 
Dick, Kerr & Co., Ltd., of London, Eng. The company is selling 
agent for Billings & Spencer’s commutator bars, for the United States 
and Canada, and carries a good line of excellent specialties. 

Favorable mention has already been made in these columns of Mr. 
Frank X. Cicott, manager of the railway department; Mr. J. E. Wilson, 
traveling salesman, and Mr. G. H. Buckminster, purchasing agent, all 
of whom are active in the interests of the company. Messrs. George E. 
Russell, bookkeeper and cashier, E. B. Kittle, manager of the motor 
department, and F. W. Ainsworth, manager of the conduit department, 
are also worthy of mention, both of whom are admirably qualified for 
their positions. 

The company is managed and directed by probably the youngest men 
of any establishment of its kind, and its phenomenal success may be 
said to be thoroughly representative of what youth, ability and energy 
can accomplish. 

The Ziegler Electric Co. may with equal pride boast of its new home. 
The view given is an excellent representation of the interior of the 
factory. 

On entering the convenientand extensive office and salesroom, one 
observes on either hand an elaborate assortment of physical and chem~- 
ical apparatus as well as electrical appliances and devices too numerous 
to particularize. Laboratory dynamos, batteries, ‘frictional machines, 


building, is located conveniently near and comprises a most complete 
wood-working plant in every respect. 

The Ziegler Electric Co. is the successor of the firm of Ziegler Bros. 
(Arthur and J. Oscar) both of whom have been long in the electrical 
business, starting for themselves May 1, 1889. Purchasing in July last 
the business of A. P. Gage & Son, of Boston, a decidedly valuable ac- 
quisition, they formed in August of this year the Ziegler Electric Co., 
under the laws of Massachusetts and with ample capital for the conduct 
oftheir large and increasing business. Mr. A. Arthur Ziegler is presi- 
dent and general manager of the company, Mr. A. Ziegler, of Boston, 
largely interested in silk manufactures, is the treasurer, and Mr. J. 
Oscar Ziegler is secretary and electrical engineer. 

Associated with the company is the venerable father of the Messrs. 
Ziegler, who was at one time one of the most prominent worsted and 
cotton manufacturers in Switzerland, and who, although now past his 
70th year of age, may be found daily at the office, hale and hearty, and 
active in following up the books, accounts and correspondence of the 
company. 


Direct Electric Elevator Controller. 


The accompanying photo-engraving illustrates the latest development 
in the line of automatic starting apparatus for electric elevators, re- 
cently brought out by the Automatic Switch Co., of Baltimore, Md. The 
construction is a modified form of its mechanically actuated motor 
starter, combined with its new fireproof tubular rheostat, which was 
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recently described in this journal, and embodies in one piece of ap- 
paratus all the regulating devices for the proper control of a direct 
electric passenger elevator 

This apparatus accomplishes, without the aid of dash-pots or actuat- 
ing magnets, the graduated movements necessary to start an elevator 
from rest to full speed, giving an even acceleration proportional to 
the load, and prevents entirely the possibility of starting the elevator 
when the load exceeds the rated capacity of the motor. The pulley of 
the starter is belted directly to the coupling of the elevator motor, and 
furnishes a positive mechanical motion to operate the switching ap- 
paratus, which is dependant upon an initial movement of the elevator 
itself before any of the resistance is removed from the motor circuit. 





AUTOMATIC ELEVATOR CONTROLLER. 


As the resistance is calculated to pass only sufficient current to start the 
elevator under a normal load, an excess will simply result in a refusal of 
the motor to start with more than it can safely carry, thus making it im- 
possible to blow a fuse while running the elevator. 


Multiple Fuse Arrester. 


If all circuits were purely metallic, and the insulation to ground 
could be maintained well into the megohms, lightning protection would 
be a comparatively simple task, for there would then be no tendency 
toward arcing of the generator current at the discharge gap, but when- 
ever the discharge gap of any arrester, connected to one side of 
an electric circuit and having a ‘‘ground’’ on the other pole, is operated 
upon by a static discharge, the discharge points are always more or less 
injured by the consequent arcing of the generator current, and at each 
successive discharge the points are thus rendered less sensitive to the 
passage of the next discharge. This is particularly true of arrestets on 
single trolley railway circuits, where one side of the circuit is always 
grounded; and not infrequently a so-called automatic arrester is en- 
tirely destroyed by arcing. 

In view of this difficulty attending the preservation of the discharge 
points of any arrester with a small air gap (and arresters must have 
small gaps to protect the finely wound coils of measuring instrumeuts, 
as well as armatures and field coils), a succession of very sensitive dis- 
charge points, one for each discharge, can evidently be made more 
efficient and reliable for a given number of discharges than any one 
pair of points could be. 

The Ajax arrester, illustrated herewith, is of the latter type, and 
consists chiefly of a porcelain arrester box, with a fibrone cover con- 
taining eleven fuse discharges. 

The fuse, Fig. 1, consists of two pieces of No. 36 brass wire, each 
about three inches long, having a single silk insulation and laid side by 
side for about one inch, in the same manner as consecutive coils in an 
armature. This one inch lap of the wires offers abundant surface for 
the discharge gap, which is formed by the two thicknesses of silk, and 
amounts to little more than .002 of an inch. Small pellets of a highly 
insulating wax secure these wires in the above position, and a small 
glass tube is hermetically sealed over this part of the fuse to keep the 
dischargers clean and dry until used. The extreme sensitiveness of this 
part of the apparatus is made possible by its being called upon to act 
but once, The soft rubber plugs serve to hold the fuse in the corrugated 
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cover of the arrester, and the bare ends of the wire project through the 
cover, ready to be brought into contact with the line and ground ter- 
minals. 

Into the back of the cover are pressed two strips of metal; one a plain 
flat strip, to which is connected, by a long clamp, one end of each fuse ; 
the othe: strip is U-shaped, and into it the remaining ends of the fuses 
project, but do not make contact with it, except as the carbon ball com- 





Fics. 1 AND 2.— FUSE OF LIGHTNING ARRESTER AND CONTACT 
GROOVE. 


pletes the connection. In Fig. 2, the carbon ball is shown making 
contact between the top fuse and the U-shaped strip, which, when the 
cover is inserted in the porcelain back of the arrester, will receive 
metallic connection with the line terminal through the flat spring 
provided for that purpose in the channel at the right in the porcelain. 
A similar spring is in the left channel to connect the flat strip in the 
cover to the ground terminal. The line and ground terminals and flat 
contact springs in the porcelain backs are well-illustrated in Fig. 3. 

With the arrester thus assembled, it will be seen that only the top 
fuse has connection with the line terminal, and consequently is the only 
one that can be opeiated upon by a lightning discharge. The fuse 
may, or may not, be destroyed, depending upon the severity of the dis- 
charge and the condition of the line. If the line has a high potential 
and ground return, such as used on single trolley railway circuits, the 
static discharge will short-circuit the generator current at the discharge 
points and the fuse will be completely vaporized by the current follow- 
ing the discharge, which will permit the carbon ball to fall to the next 
fuse, bringing it into circuit automatically, ready to receive a second 
discharge. 

If a low potential metailic circuit is thus protected, one fuse may 
take care of several discharges, providing the circuit is perfectly free 
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Fic. 3.—AJAX LIGHTNING ARRESTER. 


from grounds. If an accidental ground exists at the time of the dis- 
charge, the action will be the same as in the case of the railway circuit 
with the ground return. Or, if only a partial ground should exist 
at such time, the destruction of the fuse might not be complete; but 
the relative conductivity of the contact between the carbon ball and 
the small brass wire, as compared with the rest of the fuse, is so inferior 
in the former that the end of the end of the wire supporting the ball is 
always the first to disappear,and is sure to allow the ball to drop and reset 
the arrester, even though the fuse should be only partially destroyed. 

The standard types of arrester are adapted to all currents, up to 1,000 
volts, whether having metallic or ground return circuits, but for higher 
potentials fuses with a slightly wider gap should be used. Having 
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reduced, as far as possible, the resistance and impedance in the arrester 
and its ground connection, another important step toward the protection 
of the electrical apparatus will be accomplished by inserting a choke 
coil in the main circuit, so as to divert the lightning from it into the 
lightning arrester, and thence tothe ground. For this purpose, the 
Ajax arrester is furnished with coils of various capacities to suit the 
carrying capacity of almost any circuit upon which it may be placed. 

For station use, the coil is necessarily of large dimensions, and is 
usually placed at the back of the switchboard. The arrester may be 
placed on the front of the board, and the connecting wires led through 
it, or it may be put in any other place convenient for inspection. 
The dimensions of the arrester alone are 7 inches by 4% inches by 2% 
inches. f 

The type of arrester used for protecting stationary motors, or isolated 
plants, is shown in Fig. 3. The regular size is made with a 100 ampere 
coil, having coil and arrester mounted on a marble slab 7% inches by 11 
inches by % inch. For electric cars or pole line use, the arrester is 
placed in an asbestos lined iron box, to protect it from the weathe: or 
external injury. The number of arresters required to protect any plant 
against lightning, must be determined by local conditions, such as the 
frequency and severity of thunder storms, the amount of natural protec- 
tion afforded the line by adjacent objects, and the nature of the line 
itself. 


Electric Railway Joints and Bonds. 


We illustrate herewith two forms of rail joints and bonds known as 
the K-joint and Little Giant Joint, both manufactured by the Price Rail- 
way Appliance Company,125 South Fifth street, Philadelphia. 

Fig. 1 shows the K-joint,with its bonds, an edgewise view of the joint 
plate being given in Fig. 2 and of the brace chair in Fig. 3. Each joint 





Fic. 1.—K-JOINT WITH ITS Bonbs. 


consists of a powerful jaw, Figs. 1 and 3, embtacing the flange of two rails: 
of a foot, rectangular in shape, forward of the jaw and spiked both to the 
top and side of the tie; and of a series of diagonal braces, assuring great 
strength to the joint-plate, and of a framework of ribs, with these carry- 
ing the top of the plate, and its inward ledge to maintain alignment. 
The brace chairs, for use outside of the rails, hold the rail erect without 
any help from the paving or from tie rods. It is claimed that the K-joint 





Fics. 2 AND 3.—EDGWISE VIEW OF K-JoINT PLATE, AND 


BRACE CHAIR. 


exactly doubles the customary bearing on the ties, and prevents knocking 
at the joints for the reason that the rails are held as in a vise, with their 
heads fully supported. As wear comes on the rail the heads of the joint 
press inwards through the leverage from the feet of the joint, and maintain 
their tightness. The under side of the jaw comes so far under the rails 
as to render the use of a tie-plate superfluous. The K-joint is made of 
malleable iron and is driven up with a sledge, assuring solid construc- 
tion and permanent pressure. In a plate made by Prof. A. J. Rowland, of 
the Drexel Institute, it was found that with a mean current of 195 am- 
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peres the loss in the joint, without copper bonds, was only 1.67 watts,and 
of the whole piece 1.86 watts—less than 1-500 h.p. Fig. 4 shows the 
Little Giant joint, and Fig. 5 is a view of the same with its bond. Like 
the K-juint, it has great strength with but a moderate use of metal, and 
in a similar manner embraces the flanges of the two rails, where they 
come together, within a vise-like jaw attached to a supporting truss be- 
low, suspended from the feet of the joint-plates seated upon the ties. 
From this jaw arises a vertical plate the top of which supports the heads 








Fic. 4.—LITTLe GIANT JOINT. 
of the rails at the joint, with an inner edge to secure alignment. Ribs 
springing from this joint encircle the jaw and attach themselves to the 
upper surface of the arc of the truss. It is claimed that the joint will 
not open under the weight of the heaviest locomotive, and that it has 
double the strength, elasticity and endurance of other joints of the same 
weight. 

The bond for both of these joints consists of a plate of copper bent 
into a V-shape, which is placed upon the flanges of the two rails on 
each side and enclosed within the jaws of the joint when drawn up. 
As the jaw has the effect of a double inclined plane, it firmly com- 
presses and holds the copper when spiked and bolted, thus furnishing a 
large surface and efficient contact, and one not exposed to electro- 
lysis. 

In a competitive test of five rail-bonds made by Prof. A. J. Rowland, 
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Fic. 5.—INTERIOR OF LITTLE GIANT JOINT WITH ITS BOND. 


of the Drexel Institute, the loss per mile with a current of 200 amperes 
with this bond was 301 watts, while the loss with the four competing 
bonds under the samie conditions was 331, 418, 842 and 1,000 watts, 
respectively. 


Improved Knife-Blade Switch. 


The accompanying cut represents a double pole single throw switch 
mounted with fuse cut-outs on the same base. The manufacturers, the Elec- 
trical Engineering & Supply Co., Syracuse, N. Y., has added to the neat 
appearance of the switch by making all terminal connections on the back 
of the base, thus leaving out of sight the usual clumsy looking connec- 
tions. It will be noted that the fuses are respectively surrounded by 
hard rubber tubes, one of which is shown in section, which device pro- 
tects the finish of the base from injury in case a fuse blows. A small 
hole in the tube provides for the circulation of air. At each end of the 





NEW KNIFE BLADE SWITCH. 


hard rubber tube is fitted a metal cup and a tube in one piece, extend- 
ing externally from the hard rubber tube. The bore of the metal tube 
is slightly greater than the diameter of the fuse wire, and is sawed so 
that the fuse wire and holder complete rests in the socket of the base 
terminals, the knurled screw clamping firmly together fuse wire, brass 
tubes and base terminal. ‘This switch is especially designed for switch- 
board work where economy of space is desirable, as the terminals do 
not require more than half the space of an ordinary switch, thus making 
it much neater in appearance and facilitating the back connections to 
quite a degree, 
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Sinancial 3ntelligence. 


THE ELECTRICAL STOCK MARKET. 


NEW YorK, Sept. 8, 1894. 


GENERAL ELECTRIC, by reason of its prominent position in the trade,must 
always be treated of first in recounting the share electrical stocks take in stock 
market transactions. The result of the week's trading has but fractionally 
affected quotations; nevertheless, decided strength has marked the dealings in 
General Electric. All reports relative to its business show that it is steadily 
increasing in both new construction and replacement work. At the Lynn works 
there are now about 1,500 hands employed for full day’s labor and on the same 
basis over 3,100 hands are at work in the Schenectady shops. This shows a pay- 
roll of slow but steady increase. Unfilled orders are understood to amount to 
more than $2,500,000 worth. Among other things it is preparing to equip another 
Chicago elevated road, the Lake Street system, with electric motive power, 
undertaking to furnish an equipment that will save the railroad company 
$6,000 a month in operating expenses. 

WESTERN UNION TELEGRAPH has really been one of the star features of 
the stock market. The movement in the stock is admittedly a speculative one, 
such active operators as S. V. White and Kennett, Hopkins & Co. being most 
conspicuous in the trading. It has all along been known that a short interest 
has existed in the stock,and this is being driven to cover with corresponding loss. 
There are about 1,000,000 shares of stock outstanding; of this amount there are 
only some 80,000 or 90,000 shares in Wall street. The rest of the stock is well 
distributed among 75,000 shareholders in America and Europe, so that the supply 
available for speculative purposes is exceedingly limited. It is therefore a very 
easy thing to boom Western Union under ordinary circumstances, and it could be 
carried to par without meeting much stock on the way up. Officials of the com- 
pany say that the rise is on a substantial basis. The present quarter and the 
succeeding one are the two best quarters of the year. and earnings are very sat- 
isfactory. The dividend to be declared on Wednesday of next week has been 
earned, and there wili be a substantial surplus left over as a result of the quar- 

ter’s operations. 


BELL TELEPHONE stock still rules above 200, with but little interest taken 
in its fluctuations. There has been nothing new developed relative to the plac- 
ing of the $30,000,000 new capital stock authorized by the Massachusetts Legisla- 
ture to be sold at public auction. 


INTERIOR CONDUIT AND INSULATION COMPANY’S ruling stock prices 
are about ten points lower than what they were a week ago, though the stock 
is held so largely by the officials of the company that market quotations rather 
reduce the stock’s rating below the normal:value. The company reports the 
largest tube business for August since its organization, its sales amounting to 
over 1,000,000 feet. This tubing was for interior work only, but the company is 
now making preparations to manufacture underground tubing on a large scale, 
and expects in a month from now to make an exhibit of its specialties in tubing 
and cther manufactures. 


THE COMMERCIAL CABLE COMPANY has declared its regular quarterly 
dividend of 134 per cent., payable October,1. Transfer books close September 
20 and re-open October 2. 


IN CONSEQUENCE of the regular payment, September 1, of interest on the 
Edison Electric Illuminating Company's bonds, quotations are a trifle lower. 


STREET RAILWAY AND ILLUMINATING PROPERTIES: A correspondent 
calls our attention to several statements that appeared in this column in our 
issue of September 1, relative to the Street Railway and Illuminating Prop- 
erties, in which he states there are some errors. Referring to the statement 
relative to the source from which is received the money required for the can- 
cellation of preferred stock, namely, ‘‘This makes a total of 14,682 shares cancelled 
since the ‘trust’ was formed last year, all the money being derived from divi- 
dends and interest payments on the stocks aud bonds incorporated, or rather 
deposited in it,** he says that, by the terms of the declaration of trust, income 
and principal are to be kept entirely separate. The income from the various 
securities, derived as dividends, interest upon bonds and notes, and revenue 
from plants, etc., is to be applied first to the payment of the expenses of 
managing the trust, and second, to payment of dividends on the preferred stock 
at the rate of 6 per cent. perannum. Dividends were paid February 1 and 
August 1, 1894. The revenue derived from the sale of the securities is applied 
first to the retirement of the preferred stock, and it is from this source—that 
is, cash derived from the disposal of the stock and bonds, etc., incorporated in 
the trust—that the 14,682 shares (now 15,344 shares) have been purchased and 
cancelled. By the purchase of 662 shares at an average price of 99.58 on the 
30th ult., the outstanding preferred stock is reduced to 29,656 shares. Refer- 
ring to another statement to the effect that ‘‘it will only take 15 months before 
the whole issue is retired, which will make the $4,500,000 of common stock the 
sole owners of the $12,000,000 stocks and bonds acquired from the General 
Electric last year for $4,250,000,’ we are informed that the assumption that the 
stock will be retired at the rate of 2,000 shares a month is not a correct one, as 
the amount of shares that it is possible for the trustees to cancel depends 
entirely upon the sale of the various securities held by them. This involves 
consideraton, of the condition of the stock and bond market, general business 
conditions and a thousand and one things which will render the retire- 
ment of the stock irregular. The statement that there is $4,500,000 common 
stock is also referred to as erroneous, since the common stock has nostated par 
value. There were issued 45,000 shares of preferred stock, having a par value of 
$100 each, and 45,000 shares of common stock, the value of which is not fixed. 
After the retirement of the 45,000 ($4,500,000) shares of preferred stock the re- 
mainder of the securities in the hands of the trustees belong to the holders of 
the 45,000 shares cf common stock, and the proceeds of their sale will be divided 
equally among these stock holders, which makes the value per share of the com- 
mon stock entirely a matter for future determination. Finally, the General 
Electric Company received for the 45,000 shares of preferred stock (the common 
stock being carried with it as a bonus) the sum of $4,050,000, being par less 10 


per cent. for underwriting. 
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New INCORPORATIONS. 


THE NICHOLSON LIGHT, HEAT AND POWER COMPANY, Nicholson, 
Pa., capital stock $7,000, has been formed. 


THE UNITED TELEGRAPH, TELEPHONE AND ELECTRIC COMPANY, 
Chicago, I1l., capital stock $1,000,000, has been incorporated. D. McDonaid,J. G. 
Earle and K. P. McConnell are interested. 


THE CALDWELL ELECTRIC LIGHT AND WATER COMPANY, Caldwell, 
O., capital stock $10,000, has been formed. T. D. Carmack, A. Young, W. 
Butler, C. McFerren and D. M. McFerren are the incorporators. 


THE JACKSONVILLE ELECTRIC AND POWER COMPANY. Jacksonville, 
Ill., capital stock $100,000, has been formed to furnish electric light and power, 
etc. G. B. Stafford. S. H. Trude and W. H. Lee are the organizers. 


THE CITIZENS’ ELECTRIC COMPANY, Middleton, O., capital stock $20,- 
000, has been formed to furnish light, heat and power. T. Cooper, W. H. 
Drayer, W. Martindale, R. B .Edson and J. C. Russell are interested. 


THE HOME SWEET HOME IMPROVEMENT COMPANY, Billings, 
capital stock $50,000, has been incorporated by M. D. Jeffers and others. 
of the objects of the company is the building of electric street railways 


THE CITIZENS’ TELEPHONE AND TELEGRAPH COMPANY, Hagerstown, 
Md., capital stock $25,000 has been incorporated by J. W. Emmert, W. H. Arm- 
strong, C. W. Sebold and P. W. Avirett, to operate telephone and telegraph 
lines. 

THE ACME ELECTRIC LIGHT AND POWER COMPANY, North East, Pa., 
capital stock $15,000, has been formed to manufacture and supply light, heat 
and power. B. E. Hillman, J. A. Stetson and W. D. Wells, all of North East, 
are interested. 

THE CANTON LIGHT, WATER AND POWER COMPANY, Canton, O., 
capital stock $50,000, has been formed to supply electricity for street lighting. 
W. A. Lynch, C. R. Miller, A. J. Underhill, L. C. Foltz and H. M. Lyman are 
the promoters. 

THE RIVERSIDE ELECTRIC RAILWAY COMPANY, Riverside, Pa., capital 
stock $50,000, has been formed to construct, maintain and operate a street rail- 
way. J. Q. Denney, W. B. Hammond, Harrisburg, and E. C. Felton, Steelton, 
Pa., are interested. 

THE MANCHESTER STOVE COMPANY Manchester, O., capital stock 
$15,000, has been formed to furnish power for electric lighting, also stoves, 
castings, etc. G. H. Halliday, N. Patton, J. W. Jones, H. Collings and J. A. 
Shrin are interested. 

THE ELECTREK CONSTRUCTION COMPANY, Cleveland, O., capital stock 
$10,000, has been formed to deal in apparatus for electric lighting and railway 
plants. E. H. Fishack, T. J. Carmack, H. F. Fishack, M. J. Carmack and R. 
McNaull are interested. 

THE OHIO STORAGE BATTERY COMPANY, Cleveland, O., capital stock 
$1,000, has been formed to deal in electrical devices of all kinds, including 
storage batteries. W. C. Bunts, C. A. Cook, G. S. Kain, W. H. Bearisand F., 
M. Mather are interested. 


THE SANATOGA, ROYERSFORD 


Mon., 
One 


AND COLLEGEVILLE ELECTRIC 
RAILWAY COMPANY, Philadelphia, Pa., capital stock $150,000, has beeu 
formed to construct and maintain an electric street railway. P. W. Smith, C. 
Dillenbeck, Philadelphia, and J. C. Lynch, Royersford, Pa., are the organizers. 
THE CHARLEROI, CALIFORNIA AND BROWNESVILLE ELECTRIC 
RAILWAY COMPANY, Charleroi, Pa., capital stock $70,000, has been formed 
to construct, maintain and operate an electric railway. A. C. McKean, 
Charleroi, J. W. Crawford, Duquesne, and W. J. Berryman, Washington, Pa. 
are interested. 
THE FARMERS’ TELEPHONE COMPANY, Massillon, O., capital stock 
$10,000, has been formed. This company will build and operate telephone lines 
through nearly every county in Ohio. M. S. Card, N. F. Moffatt, J. H. Fisher, 
W. Max Hiem, A. J._Gordon, F. Z. Groff, R. A. Pinn and A. Short are the pro- 


moters, 
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NEw YorK NOTES. 





OFFICE OF THE ELECTRICAL WORLD, 
253 Broadway, New York, Sept. 8,, 1894. 
MR. S. F. HOLMES has removed his office to the Downing building, 108 Ful- 
ton street. 


c. Bw. BERNSEE, New York agent for the Eco magnet watchman's clock, re- 
ports business exceedingly good, having recently made several large sales. 


THE MANHATTAN GENERAL CONSTRUCTION COMPANY, 50 Broadway, 
New York, selling agents for the Fleming woven wire dynamo brushes, report 
sales steadily increasing. Orders are coming in from all parts of the country. 


THE PITTSBURG REDUCTION COMPANY, manufacturer of aluminum, has 
opened a New York office in the Havemeyer building, corner of Church and 
Dey streets, with James C. McGuire in charge. The company will carry a 
large stock of aluminum in this office. 

CHARLES E. CHAPIN, electrical supply dealer, 136 Liberty street, reports 
business improving, having recently sold to a leading construction house a 
quantity of oak mouldings for wiring purposes, which in length would reach 
from the Battery to Forty-second street depot. 

MR. MAURICE J. LUNN, of the Miller Manufacturing Company, Ltd., of 
Pittsburg, Pa., manufacturers of combination gas and electric thimbles, is in 
the city and was a caller at The Electrical World offices last week. Mr. Lunn 
is here in the interest of his thimble, and has succeeded in having it pass the 
Board of Underwriters in this city. The thimble is something new, and will 
no doubt meet with great favor. 

THE NATIONAL CONDUIT MANUFACTURING COMPANY, Times Build- 
ing, New York, has been awarded a contract for the complete work for the 
West End Street Railway Company's subway system. This contract is a very 
large one and the National Conduit Manutacturing Company feels much 
pleased over this, as they were brought in direct competition with every style 
of conduit system in use to-day. 


CANADIAN NOTES. 


OTTAWA, Sept. 5. 

AYLMER, QUE.—Conroy Bros., of Deschenes, have offered to put electric 
lights in the town for public and private use, which it is understood will be 
accepted. 

MONTREAL.—For the Holmes Electrical Protection appliances introduced 
in buildings upon which they hold risks the Board of Underwriters allow a re- 
bate of 10 per cent. upon all premiums. 

GUELPH, ONT.—An arrangement has been made between the City Council 
and George Sleeman for the construction of an electric street railway. The 
first section is to be completed by April 1, 1895. 

MONTREAL.—The Electric Railway has been opened from the Island of 
Montreal, giving direct communication with the city to the outlying municipali- 
ties of Outrement, Cote des Neiges and Notre Dame de Graes. 

PERTH, ONT.—A public meeting was held recently to discuss the advisa- 
bility of granting a bonus to an electric railway from Perth to Lanark. 
Two routes were proposed. The scheme is favorably entertained. 


MONTREAL.—The earnings of the Montreal Street Railway Company still 
compare favorably with the earnings a year ago. During the week ending 
August 4 the total earnings was $19,399, as against $17,917 for the corresponding 
week of 1893. 

GALT, ONT.—The entire electrical equipment, including rolling stock of the 
Galt and Preston Electric Railway, was furnished by Ahearn & Soper, of Ottawa, 
and is one of the most complete in Canada, having all the latest improvements 
electrical science can compound. The engines, etc., are from Goldie, McCulloch 
& Co. 

PETR OLIA, ONT.—Application has been made by the Petrolia Electric Light 
Heat & Power Company for incorporation, to construct and operate works for 
the production, sale, and distribution of electricity. The operations of the 
company are to be carried on in the town of Petrolia and in the County of 
Lambton. ‘The capital stock of the Company is $25,000. 

HULL, QUE.—The promoters of the scheme for constructing an electric street 
railroad in this city are making satisfactory headway. The electric lighting 
plant will be formed first, as this part of the franchise is considered to be the 
most valuable. During the coming Winter ties will be procured for the electric 
road which will be laid in Hull next Summer. The promoters will extend the 
lines to Aylmer, whencea great deal of Summer travel is directed toward Ottawa. 


QUEBEC.—Official notice is given that Hon. Louis ‘Tourville and Messrs. 
Fred. Thompson, G. F. Burnette, of Montreal; Andrew Haddy, of Longueil; W. 
B. Powell, of St. Lambert; Henry Williams and Joseph Horsfall, of the same 
place, ask to be incorporated as the South Shore Electric Company, with a capi- 
tal of $25,000, to erect works for the production of electricity for lighting, heat- 
ing and motive purposes, to operate electric railwaysin the counties of Ver- 
cheres, Chambly and Laprairie, and to construct and operate water works in 
the said counties. 


OTTAWA, ONT.—The Controller of Inland Revenue has commenced the 
work of organizing a bureau of electric light inspection under authority of 
the act passed last session. Hon. Mr. Wood is in communication with Prof. 
London, of Toronto University, in regard to the equipment requisite for the 
work of inspection. Beyond an expert, whose duty it will be to instruct the 
inspectors, no new appointments to the outside staff of the department will be 
necessary in order to carry on the work of inspection, the intention of the 
controller being that the inspection of electric lighting shall be performed by 
the gas inspectors now in office. Mr. Wood believes that once an operation 
of the testing apparatus has been explained to them the inspectors will have 
no more difficulty in testing the electric lights than they encounter in the in- 
spection of gas. 
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ENGLISH NOTES. 


(From our own Correspondent.) 
LONDON, England, Sept. 1. 18%, 


AN ELECTRIC TRAMWAY IN THE ISLE OF MAN.—An electric tramway 
some seven miles long between Douglas and Lascey, in the Isle of Man, has 
been opened. The only point about it of any novelty is the use of a fixed 
accumulator station feeding the centre of the line. 

THE NEW TARIFF.—Except in the event of acorner in bichromate of 
potassium, which, in commercial phenomena is scarcely likely to occur, the 
new tariff imposed by the United States does not appear to be likely to have 
any very serious effect on British electrical industries. 


THE IMPERIAL OHM.—By an order in Council, her Majesty the Queen, has 
legalized the standard ohm volt and ampere as Imperial British measures. 
These units have for some time been legalized in America by Congress, but 
not until the present time have they had legal recognition in this country.. 

THE ELECTRICAL MANUFACTURING INDUSTRY.—Although there is 
nothing in this country corresponding to the intense depreciation reported to 
be ruling in the States, the electrical manufacturing industry is making none 
too much profit. Thus a few days ago the well known firm of Crompton Com- 
pany, Ld., which most people were under the impression was doing a good 
business, had to confess to it shareholders that the operations for the past 
year did not enable it to pay a good dividend. : 

ELECTRIC LIGHTING IN THE CITY.—The City of London Electric Lighting 
Company furnish the following return for the quarter ending June 30 last, which 
return shows in a striking manner the progress of electric lighting within the 
city of London. The total amount received for current sales for the quarter 
ending June 30, last, amounted to £10,315, as against £5,913 for the correspond- 
ing period of last year. The equivalent of 8c. p. lamps connected on June 30 
this year was 99,140, as against 45,562 last year. 

WOODHOUSE & RAWSON UNITED.—The inquiry into the failure of this 
well-known electrical engineering firm, which has occupied the Bankruptcy 
Court during some twelve sittings, extending over seven weeks, terminated on 
Wednesday last. It is impossible to say as yet what the next step will be, 
but so far as one can see, it is not likely that there will be any very definite 
result, though it is very evident that the history of the concern, from its foun- 
dation to its liquidation, has been a strange medley of muddle, mismanagement 
and extraordinary sanguineness. 

SEARCH LIGHTS.—The recent naval manceuvres have, as usual, afforded 
some side lights on how not to use the search light, though the lesson has this 
year been an extremely pointed one. When one of the fleets was at anchor 
in Belfast Lough during the night, something like panic prevailed owing toa 
series of false alarms that a torpedo boat attack was imminent; the whole fleet 
kept on flashing forth the rays cf the search light, and amidst the alternations 
of darkness and bright light the best eyes became dazed. Some of our unem- 
ployed electricians would perform a beneficial service in devoting their en- 
forced leisure to the solution of this question. 

THE LIVERPOOL AND CITY & SOUTH LONDON RAILWAYS.—The follow- 
ing comparative figures with regard to the performances of these two lines may be 
of interest; they certainly seem to point towards the advantage of using motor cars 
as against locomotives. During the half year ending June 30, last, the Liverpool 
line carried 2,861,000 passengers, and the City & South London 3,383,000; 
the train miles run being respect ively 265,000 and 227,000. In the case of the 
Liverpool! line, the passenger receipts per train mile were 17d,, and that 
of the City & South London line 24%d., the locomotive expenses per 
mile being respectively 24d. and 534d. 


ELECTRIC POWER TRANSMISSION IN THE TRANSVAAL,.—Whatever the 
Niagara scheme may or may not do, it cannot be gainsaid that it has stirred 
up many others to go and do likewise. The last African mail brings full de- 
tails of an electric power transmission concession granted to an English elec- 
trical engineer by the Transvaal government. Permission has been granted 
to canalize the Vaal River, and transmit the power thence to the Randt at 
Pretoria, where it will be made use of to drive stamps and supply power to 
the mining companies there at work. It is estimated by competent authorities 
that during the dry season 20,000 h. p. will be available. 


MUNICIPAL ELECTRIC LIGHTING.—The Hanley Municipal Electric 
Lighting Station was opened recently, the work having been carried out by the 
Brush Company. Although the Glasgow Municipal Works did not show a 
profit for the year 1893-94 their record is a fairly satisfactory one. If we 
include interest on loans, sinking fund, and a sum of £4,393 set aside for depre- 
ciation, there is a loss of £607. Had there been no sinking fund set aside, and 
had the depreciation account been treated in the manner that most electric 
light companies treat it, this loss of £607 would have been converted into 
a profit of some £4,000. There seems to be a serious leakage going on in the 
supply system, since of the total number of units generated at the works 
rather more than 16% per cent. are unaccounted for. 

MUNICIPAL PURCHASE OF TRAMWAYS.—The House of Lords gave on 
Monday a momentous decision relating to the municipal purchase of tramways. 
By the forty-third clause of the Tramways Act of 1870, it was laid down that after 
twenty-one years the local authority should have power to purchase the local 
tramways ‘‘upon terms of paying the then value (exclusive of any allowance 
for past or future profits of the undertaking or any compensation for com- 
pulsory sale or other considerations whatsoever).’’ This, one would think, was 
plain enough, but, nevertheless, the first two tramway concerns to come under 
the operation of the act, viz. : the Edinburgh Street Tramways Company and the 
London Street Tramways Company, thought otherwise, and carried the matter 
from the court of first instance right away up to the House of Lords, with the 
result that that tribunal has finally decided that all a tramway company is 
entitled to upon a municipality proceeding to purchase under the terms of the 
Tramways Act, is a sum equal to the cost of establishing a similar line in a 
similar condition, a sum which, it is unnecessary to say, is in all cases con- 
siderably less than the actual capital expenditure of the company. There can 
be little doubt that this decision will have, at any rate, a temporarily detri- 
mental effect on the progress of electric traction in this country. The exten- 
sion of tramways is also likely to be arrested, since each concern will now 
have to satisfy intending shareholders that it will be able to pay them a normal 
rate of interest, and at the same time lay by a sufficient sum to partially re- 













































276 


place capital at the end of twenty-one years. The cessation of tramway enter- 
prise, however, is not likely to be of long standing, for either the municipal 
purchase clause will be amended, or municipalities will obtain powers not only 
to purchase, but to work existing lines and to construct new lines. 


Views of the Week. 
TELEGRAPH AND TELEPHONE. 


MAYSVILLE, KY.—Fitzgerald & Limerick will construct a telephone system. 


MT. AIRY, N. C.—The Southern Telephone Company, of Fayetteville, N. C., 
is building a telephone line from Mt. Airy to Dobson, and a telephone ex- 
change at the former place. 

COLUMBIA, MO.—Messrs. Truitt and Fyfer have been granted a twenty-year 
franchise by the City Council to erect aud maintain a telephone system. 
Work will be begun at once. 

YOUNGSTOWN, O.—The Mahoning Electric Light Company of Youngston, 
O., has renewed its contract for street lighting for a period of seven years. 
The contract calls for about one hundred additional lights, part of which are 
to replace four hundred vapor lights; and it will require the company to make 
some changes and additions in its equipment to provide for the increase. It 
has in use both T. H. and Wood dynamos, and now proposes to enlarge the 


units and reduce them to one manufacture. The system to be used is not yet 
settled upon. 


ELEcTRIc LIGHT AND: POWER. 


NECEDAH, WIS.—A movement is on foot to establish an electric plant. 


JACKSON, TENN.—Address the mavor concerning electric lighting contract 
to let. 


OAKESDALE, WASH.—The village has voted to issue $23,000 Light and Water 
bonds. 


NEOSHO, MO.—V. H. Vogle has made the city a proposition to supply elec- 
tric lights. 


OXFORD, MISS.—The matter of putting in an electric light plant is being 
considered. 


_GALLATAN, TENN.—The council has granted a franchise for an electric 
light plant. 


CARTHAGE, O.—The citizens will vote on the question of issuing $15,000 
water and light bonds. 


LISBON, IOWA.—Plans and specifications are being prepared for a $3,000 
system of electric lights. W. H. Runkle is manager. 

DETROIT, MICH.—The United Presbyterian Society's new 
Alexandria and Grand River avenues will have electric lights. 

; ESTHERVILLE, IOWA.—The City Council has awarded the contract for put- 
ting in an electric light plant to the General Electric Company. 

_TOPEKA, KAS.—The board is considering the matter of placing an electric 
light plant in the high school. H.W. Farnsworth may be addressed. 

VICKSBURG, MISS.—Address the mayor concerning contracts to be awarded 
on October 1 for lighting the city for five years with 75 to 100 arc lights. 


MARTIN'S FERRY, O.—An election will be held September 22, to vote on the 
proposition to issue $30,000 in bonds to construct an electric light plant. 


building at 


RICHMOND, IND.—The new Commercial Club building wil) have electric 


lights. The architects are Oscar Cobb & Son, 1510 Manhattan 


Building, 
Chicago. - 


CHICAGO, ILL.—The County Board has decided to advertise for bids for the 


new court-house, to be received until September 26, an electric plant being com- 
prised. 


NEW ORLEANS, LA.—The matter is under consideration of putting an 


electric light plant into the government mint. R. L. Schroder 


may be ad- 
dressed. . 


ST. CHARLES, MO.—A special election will be held here to decide whether 


or not a franchise for an incandescent electric light plant shall be granted to 
Messrs. William and McGee. 


CUTHBERT, GA.—The election to determine whether or not Cuthbert shall 
have a system of electric jights resulted in a vote in favor of the improvements 
being made. Work will be begun at once. 

KANSAS CITY, KAS.—The Consolidated Electric Light & Power Company 
is unable to furnish sufficient light. It is probable that the council will pass an 
ordinance to increase the capaci y of the plant. 


NORTH TONAWANDA, N. Y.—Work has been started on excavations at the 
rear of the Smith Block, Tremont street, for the erection of a lighting and heat- 
ing plant by the firm of Armitage, Herschell & Co. 


CHAGRIN FALLS, O.—A company has been formed and arrangements com- 
pleted for giving Chagrin Falls electric lights. It is expected that the streets 
will be lighted by electricity before the first of October. 

HAMILTON, N. Y.—There is a movement on foot for establishing an electric 
light plant in connection with the water-works, which is now being built, in 
this place. A special meeting will undoubtedly be called to decide the matter. 

BEL AIR, MD.—The Bel Air Electric Company desires to receive catalogues 
and prices for wire, meters, transformers, lamps and brackets to equip its new 
plant, which is about ready to start. Address Henry Reckord 


| Manufacturing 
Company, Bel Air, Md. 


SING SING, N. ¥.—Thomas McCormick has secured the contract for the 
electric light building on the Upper Docks, to be used as the power-house for 
the Sing Sing Electric Light Company, and has commenced work on it. It is to 

of bmck, two stories high. There will be room for fourdynamos at first. 

HEALDSBURG, CAL.—A large cream of tartar plant is being erected by 
George de Latour. There will be six buildings in all, and the plant will be 
in operation in November. | An electric plant will be put in if satisfactory ar- 
rangements can not be made with the city plant to furnish all-night service. 
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Vor. XXIV. No. 11, 


MIDDLETOWN, CONN.—As the result of the special town meeting, at which 
it was voted to establish electric lights at Newfield, South Farms and Westfield, 
an injunction has been issued restraining the selectmen from taking any action 
in the matter until after another special town meeting has been called to rescind 
the former vote. 


CLEVELAND, O.—Councilman McConville has announced that he will intro- 
ducea resolution in the Council calling for the enforcement of the underground 
wire ordinance. He says that the city is now placing its wires underground,and 
there is no reason why private corporations should not be compelled to live up 
to the terms of the ordinance. 


MIDDLETOWN, O.—A new electric light company has been organized, of 
which Thomas Cooper, of Columbus, O., will be at the head. The company 
will do business as the Citizens’ Electric Light Company. The incorporators 
are William Martindale, W. H. Drayer, Hos, C. Russell, R. B. Edson and 
Thomas Cooper. The capital stock is $20,000. 


LITTLE ROCK, ARK.—On August 2the dynamos of the municipal plant 
were so seriously damaged by suphuric acid thrown on them by a discharged 
electrician that they will require three weeks for repairs. The armatures and 
fields are being removed by the Brown Electric & Machinery Company, and 
in the meantime the streets are being lighted by private lighting companies. 


ROANOKE, VA.—Mr. W. Frank Carr, general manager and superintendent 
of the Roanoke Electric Light & Power Co., has tendered his resignation, which 
was acceped by the Board of Directors, to take effect Aug. 10. Mr. Carr came 
to Roanoke in April, 1892, from the St. Paul and Minneapoiis system, where 
he had been engaged for a number of years as Chief Engineer. During his stay 
in Roanoke he has rebuilt the electric light plant, and it is to-day one of the 
finest in the State. He expects to return north either this fall or early spring. 

WOODBURY, N. J.—Several Woodbury capitalists are considering the advisa- 
bility of having a new lighting company in said city. It is understood upon 
good authority that a company composed of the most prominent citizens of that 
place has been formed, and an ordinance will shortly be presented to the City 
Council asking for the privilege of erecting poles and stringing wires. A site 
for the erection of a plant has been picked out, and should the new company be 
successful in having an ordinance passed in council, it will immediately com- 
mence erecting a plant. The main object of the company is to furnish the city 
with light. 





THE ELECTRIC RAILWAY. 


COLUMBUS, GA.—The Columbus Railroad Company will erect an electric 
power plant to operate a street railway. 

MANSFIELD, O.—The work of surveying the proposed Mausfield-Shelby- 
Galion electric railway has been begun. 

PORTAGE, WIS.—A proposition is before the citizens to establish an electric 
road. A. D. Moore is interested in the project. 

CHICAGO, ILL.—The Lake Elevated Railway will be extended at once to 
Wabash avenue, and is to be equipped with electric power. 

BALTIMORE, MD.—The City & Suburban Railway Company proposes to 
build an electric line along the Frederick rozd out to Cantonsville. 

AMERICUS, GA.—A number of Americus people are considering the question 
of building an electric road to Magnolia Springs, ten miles distant. 

BRISTOL, CONN.—The Bristol & Plainville Tramway Company will con- 
struct their proposed tramway line between the towns of Bristol and Plainville. 

BALTIMORE, MD.—Work will be commenced at once on the Baltimore, 
Middle River & Sparrow's Point Electric Road, in which Levin F. Morris is 
interested. 

BLOOMFIELD, N. J.—The Suburban Traction Company has renewed its ap- 
plication for a franchise to operate the present railroad with electricity instead 
of horses. 

FORT WAYNE, IND.—A company is being organized to build an electric 
road from Fort Wayne to Churubusco, Col. D. N. Foster and P. A. Randall 
are interested. ; 

WESTMINSTER, MD.-—It is stated that $20,000 has been pledged towards an 
electric road from Reisterstown to Westminster and Union Mills. J. M. Her- 
ring is interested. 

LYONS, IOWA.—A franchise has been granted to the Oakland Avenue Elec 
tric Line. The capital is $50,000. E.C. Walsh is president and D. Langan 
secretary. Both live in Clinton. 

PROVIDENCE, R. I.—General Manager Potter of the Union Railway Com- 
pany. has notified Councilman J. F. Freeman that the Eddy street route will 
be extended to New York avenue. 

CHARLOTTESVILLE, VA.—The Piedmont Construction Company has been 
given permission to extend its line and equip it with electric motors, J. E. 
Willard is the president of the company. 

INDIANAPOLIS, IND.—An explosion of natural gas occurred at the main 
power-house of the Citizens’ Street Railway Company, wrecking the house and 
boilers. The total loss will exceed $20,000. 

WASHINGTON, D. C.—The East Washington branch of the Eckington & 
Soldiers’ Home Electric Line has been completed, Thirty cars will be placed 
on it. Robert I. Todd is general superintendent. 

OPELIKA, ALA.—Work has been begun on the electric road from Opelika 
to Auburn, and rolling stock has been ordered for it. John L. Cowan, of 
Opelika, is among the principal parties interested. 

AMERICUS, GA.—Bascom Meyrick can give information concerning a move- 
ment to organize a company for the construction and operation of an electric 
road to Magnolia Springs, tex miles from Americus. 

ALEXANDRIA, VA.—It is announced that work will soon be commenced 
on the Washington, Alexandria & Mt. Vernon electric road. The bill has 
been signed by the President. F A. Reed is interested. 


WASHINGTON, D. C.—The Washington, Arlington and Falls Church Elec- 
tric Railway Company is removing the underbrush from the surveyed line of 
railroad from Arlington by way of Balliston to Falls Church. 

CORTLAND, N. Y.—The application of the Cortland & Homer Railroad Com- 
pany to use electric motive power on its present lines and those to be con- 
structed, will be considered by the State Railroad Commission, 


SEPTEMBER 15, 1894. 


THE LANCASTER RAILWAY CONSTRUCTION COMPANY, Lancaster, Pa., 
has a contract for building forty-three miles of electric railway in Lancaster, 
to be finished befo1e January 1, instead of twenty-three, as recently stated in 
these columns. 

NEW HAVEN, CONN.—An electric road connecting East Haven and Bran- 
ford will be the next move in local electric road circles. The New Haven 
Street Railway Company asked the last legislature to give it the right of way 
from this city to Branford. 


SOUTH BEND, IND.—J.McM. Smith, of the General Power & Quick Transit 
Company, of this city, has been granted a franchise to build an electric railway 
connecting Mishawaka and South Bend. Work will be commenced at once and 
the road be in operation next spring. 

NEW YORK CITY, N. Y.—The Forty-second Street, Manhattanville and St 
Nicholas Avenue Railway Company has applied to the Board of Aldermen for a 
franchise to lay a double track for a street car line on West Eighty-sixth 
street, from Eighth to Tenth avenues. 

BRIDGEPORT CONN.—The Traction Company will extend its line through 
Congress and Pequonnock streets to Jones avenue, thence to Oak street to North 
avenue. The Park avenue extension will probably be from Fairfield avenue to 
North avenue and thence to Mountain Grove Cemetery. . 

MALDEN, MASS.—At a special meeting of the Malden Aldermen there was a 
hearing on the petition of the Malden, Melrose & Stoneham Street Railway 
Company for a location on Highland avenue, from the Medford line to the latter 
point, with the West End road to Boston. The matter was taken under advise- 
ment. 

CHICAGO, ILL —The Secretary of State has licensed a new street railway 
incorporation for Chicago. It is to be known as the Suburban Rapid Transit 
Company, capital stock $1,000,000, to build and operate a road from the west- 
ern limits of the city, between Twenty-second and Thirty-first streets to the 
village of Hinsdale. 

CARTHAGE, MO.—E. J. Spencer,of St. Louis,the electric railway promoter, met 
with a number of the Commercial Club members and outlined a proposition upon 
which he will build an electric road from Carthage to Webb City. Messrs. J. E. 
Latig, J. W. Halliburton and A. L. Thomas were appointed a committee to see 
what amount could be raised for the enterprise. 


TOLEDO, O.—Bids will te received until September 8 for the excavating, 
grading, etc., necessary to complete the road between Toledo and Maumee, 
and for white oak or cedar ties, rails, angle bars and bolts for the same; rail- 
road spikes, switches, 2.000 No. 2-0 bonding wires, 30 inches long, and 20,000 
pounds of 2-0 trolley wires. Address Toledo & Maumee Valley Railroad Com- 
dany. 


TACONY, PA.—The plans of the Holmesburg, Tacony and Frankford Elec- 
tric Railway to lay tracks on Church street from Tacony to Frankiin, were ap- 
proved of by the Board of Surveyors. The consent has also been secured by 
the Lombard and South street line to lay double tracks to Cobb’s Creek. The 
Philadelphia Traction Company also claims the right to lay double tracks on 
the avenue. 


SIDNEY, N. Y.—The party of engineers who are surveying the proposed elec- 
tric railroad from Sidney to Morris, consists of five men, and is in charge of 
KE. F. Musson, of Norwich. The survey from Cope’s Corners to Morris, a dis- 
tance of eight miles, is completed, and the surveyors have started to survey 
from Cope’s Corners to Sidney, a distance of about ten miles. It will cost 
about $200,000 to build the line. 


WAUKESHA, WIS.—A company has been formed under the title of the 
Watikesha Beach Railway Company, composed of A. M. Jones, W. P. Sawyer, 
T. KE. Ryan P. J. Buckley and George B. Harris. The object is the construc- 
tion of a line of railway between this point and the lakes to the north. The 
capital stock is $75,000. Surveyors were put to work on the line between here 
and Pewaukee lake, where a tract of land has been purchased, and which is to 
be used for resort purposes in connection with the railway project. 

MISCELLANEOUS NOTES. 

THE UNIVERSITY OF ILLINOIS, Champaign, I11., announces that the 
engineering department will occupy the new Engineering Hall this fall, which 
is one of the largest and finest buildings entirely devoted to engineering educa- 
tion in this country. The electrical engineering laboratory is supplied with 
various types of direct and alternating current dynamos, storage batteries, 
measuring apparatus, arc and incandescent lamps, photometers and numerous 
other appliances. The department of electrical eugineering, which 1s in charge 
of Professor D. W. Shea, will be pleased to receive trade catalogues or printed 
matter. There is abundant space for framed photographs, and for filing blue 
prints and drawings; also cases for specimens, models and samples of manu- 
factured specialties. Articles of historical engineering will also be welcomed. 


RIVALS OF PENNOCK.—The New Haven, Conn., ‘‘Leader’’ states that 
arrangements have been completed by Dr. W. B. Beebe, of Bridgeport, Conn., 
to ofganize a company with a capital of $300,000 to exploit an invention of 
George T. Drabble, of Northampton, Mass., which is described as ‘‘a great 
improvement on the Pennock system, which is now being introduced with so 
much satisfaction.’’ The apparatus, we are told, consists of a motor by means 
of which the regular current furnished byelectric lighting companies can be so 
multiplied so that ‘‘many times the number of lamps now used can be lighted 
without losing a single iota of candle power.’’ It is stated that while the Pennock 
system is now used to light four lamps with the same amount of energy 
required for one lamp by usual means, by the Drabble improved system in an 
actual contest 144 lights were obtained from a 32 light dynamo. The following 
additional information is given by the newspaper: ‘*The apparatus is about to 
undergo a severe test at the psychological laboratory of Yale University. The 
test will be made by J. J. Hogan, who is in charge of the mechanical depart- 
ment of that institution. The laboratory is undoubtedly the best equipped ox 
the kind in the country, the apparatus being gotten up chiefly under the 
direction of Dr. Scripture, one of the foremost psychologists in America. The 
test is being made for the purpose of establishing the efficiency of the apparatus 
beyond any sort of doubt.” We learn that a son of an ex-Governor of New 
Hampshire, living in Keene, N. H.. is also interested in a similar device, and 
that a third rival of Pennock has recently cropped up in New York City. 
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Trade and Industrial Wotes. 


Cradve 


THE FUEL ECONOMIZER COMPANY, Matteawan, N. Y., has been informed 
that the Antwerp Exposition has awarded a medal of honor to the Green Patent 
Fuel Economizer. 

Cc. S. VAN NUIS, 136 Liberty street, New York, has issued a handsome 20-page 
catalogue of the Ajax Lightning Arrester, in which this ingenious appliance is 
very thorough]y described and illustrated. 

THE HEINE SAFETY BOILER COMPANY has secured the contract for 
new boilers for the Chicago city lighting plant, their bid of $19,310 being ac- 
cepted, though $4,500 higher than{the lowest bid. 

MR. E. G. BRUCKMAN, Equitable building, St. Louis, has been highly com pli- 
mented by the local newspapers upon the manner in which he executed the 
electrical construction work in the new Union railway station. 

THE HELIOS ELECTRIC COMPANY, of Philadelphia, reports vast improve- 
ment in business, having recently sold 250 lamps to the Missouri Electric Light 
Company, of St. Louis, Mo. The Helios Company is now running full time. 


THE BULLARD MACHINE TOOL COMPANY, Bridgeport, Conn., succeeds to 
the business of the Bridgeport Machine Tool Works. The change is merely in 
name, Mr. KE. P. Bullard, promoter, becoming president of the newly incorpor- 
ated company. 


MR. C. 0. BILLOW, fuel oil expert, of Chicago, who had charge of the de- 
signing, construction and maintenance of the entire World’s Fair fuel oil 
equipment, is now in Philadelphia on his way east ona trip combining busi- 
ness with pleasure. 

THE MATHER ELECTRIC COMPANY, of Manchester, Conn., reports the 
shipment last week of two of its 1,000-light, ring type dynamos, with complete 
switchboard, for the new Davidson Theatre at Milwaukee, Wis. This order 
was seccured through Mr. J. Holt Gates, of Chicago, the well- known Western 
contractor of the Mather company. , 


CHAS. A. SCHIEREN & CO., Nos. 45, 47, 49, 51 Ferry, cor. Cliff streets, have just 
received a testimonial letter from the J. I. Case Threshing Machine Company, 
Racine, Wis.,reading as follows: ‘*We have had your perforted belt in use ever 
since you sent it, and it stands the work in good shape. We use it ona place 
where it tries the belt thoroughly, and it is perfectly satisfactory.”’ 


THE DETROIT ELECTRICAL WORKS has sold its entire stock of electrical 
house goods to the Central Electric Company, of Chicago. Mr. McKinlock says 
that it is the cleanest and best stock of electrical house goods that it has ever been 
his fortune to buy. The bells, batteries, annunciators and pushes are all stand- 
ard goods of the latest and best designs. The house goods department of the 
Centra! Hlectric Company has issued a complete list of this stock, quoting prices. 


THE JOHNSON ELECTRIC SERVICE COMPANY, 39 Clifford street, Park 
Place, Detroit, Mich., has issued a 40-page catalogue illustrating and describing 
its various devices for heat regulation in buildings. The engravings are well 
executed, and the descriptions enable all of the various details to be clearly 
understood, while a list of many hundred buildings in which this service is in- 
stalled and numerous commendatory letters, show the estimation in which it is 
held. 


THE NEW TARIFF BILL is issued in pamphlet form, fully digested, by 
F. B. Vandegrift & Co., Custom House brokers and United States tariff expertsf 
27 William street, New York, Over 12,000 articles are indexed, while the rate o 
duty,paragraph of the law and decisions of the courts,of the General Appraisers, 
and Treasury Department are given; also a complete list of articles on which 
drawback has been allowed, with the amount of wastage, now published for 
the first time, and a table of foreign coins with values as fixed by the Director 
of the Mint; in addition there is a foreign express tariff and the administration 
law and other law on the administration of the customs service. This book 
should be very useful for those engaged in importations. 


VOLUNTARY RECEIVERSHIP FOR H. WARD LEONARD & CO.— 
H. Ward Leonard & Co. have voluntarily gone intothe hands of a temporary 
receiver. Mr. H. Ward Leonard has been appointed temporary receiver for 
New York State, where the most important assets of the company are located 
The receivership was the result of a friendly suit brought by the Interior 
Conduit & Insulation Company at the requestof H. Ward Leonard & Co., and 
the bill shows assets amounting to about $177,000, and liabilities amounting to 
about $62,000, $109,000 of these assets have been locked upin a suit against the 
Cayadutta Electric Railway Company for over a year past, and are likely to 
continue so for severalmonthstocome. H. Ward Leonard & Co., being a foreign 
corporation and subject to attachment, the directors deemed it best for the 
interests of the creditors and stockholders to place the affairs of the company 
in the hands of a receiver until the settlement of this suit, when, it is claimed, 
there will be not only ample assets to settle all claims in full, but abundant 
means forthe stockholders to resume business with. 


Business Uotices. 


BArTERY CUT-OUT, CHEAP.—Sensittve, reliable, never requires attention. 
Gas lighting much improved by itsuse. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 

WHAT WILL THE NEW YORK CENTRAL DO NEXT?—After having his 
thirst netted, like a tiger by the taste of blood, by the wonderful performances 
of Engine No. 999, the genie who presides over the transportation department 
of the New York Central Railroad is rampant again, and laboring persistently 
to find means of attaining the speed of lightning. He is at work in his cell, 
by stealth and at midnight, and before many moons have passed we expect to 
see a terrible apparition coming up the Hudson River like the war chariot of 
Jove. We may expect a monster engine, with double boilers of enormous power 
and wheels as tall as a shot tower, which will trot up to Albany in an hour, 
skip over to Utica or Syracuse at half an hour schedules and cover the distance 
from New York to Buffalo in three hours, Then we shall need some means 
of artificial respiration.—Medford (Mass.) ‘‘Mercury.”’ 
































278 


THE ELECTRICAL WORLD. 






Vor. ZIV. No. ii. 


BMlustrated Record of Electrical Patents. 





UNITED STATES PATENTS ISSUED SEPTEMBER 4, 1894, 


(In charge of Wm. A. Rosenbaum, 177 Times Building New York.) 

525,300. STEAM TURBINE DYNAMO; J. F. McElroy, Albany, N. Y. Applica- 
tion filed December 19, 1893. The combination with a frame of a shaft com- 
posed of a flexible portion carrying the armature, and a rigid portion carry- 
ing the steam wheel and bearings supporting said flexible and rigid portions 
in fixed relation with each other. 

525,332. ELECTRIC SWITCH; G. F. Card, Covington, Ky. Application filed 
April 14, 1894, This comprises a plate carrying the contacts, a plate insulated 
theretrom, a lever, a swinging frame having contacts adapted to engage 
with the stationary contacts, an air cylinder, a piston therein, and a con- 
nection between the piston rod and the lever whereby the piston rod may be 
actuated. 

525,3%. CONTROLLING DEVICE FOR ELECTRIC RAILWAY CARS: W. H. 
Conrad, Lebanon, Pa. Application filed January 8, 1894. This comprises a 
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No. 525,332. ELECTRIC SWITCH. 
switch, a controlling shaft, a revoluble sleeve secured thereto, a ratchet 
wheel secured to the sleeve, a pawl. an arm on the shaft to release the pawl 
and a brake chain attached to the sleeve. 

525,353. DYNAMO ELECTRIC MACHINE; J. F. McElroy, Albany, N. Y. 
Application filed January 10, 1891. This comprises a circular range of fixed 
electro-magnets divided into two groups, one having its coils connected to 
the magnetizing circuit and the other into the induced circuit. 

525,354. ELECTRICAL CURRENT DIRECTOR: J. F. McElroy, Albany, N. Y. 
Application filed July 1, 1891. This consists in directing the alternating cur- 
rent through oppositely extending branches of the alternating current circuit, 
creating an opposing resistance alternately at opposite points of the 
branches and finally directing the current from one branch through a main 
line circuit and back through the other branch. 


525,369. ELECTRIC LIGHTING SYSTEM AND APPARATUS: E. Thomson, 
Lynn, Mass. Application filed February 21, 1887. This comprises primary 


or secondary helices, either or both of which are suitably mounted so as to 
be separated from one another and from the iron mass of the apparatus by 
a free air space. 

525,394. CONTROLLER FOR ELECTRIC OR OTHER MOTORS: EK. A. Sperry, 
Cleveland, O. Application filed July 21, 1894. A brake handle having a 
certain critical position, a separate motor controller handle, and means for 
locking the latter when the brake handle is in other than its said critical 
position. 

525,395. SYoTEM AND APPARATUS FOR CONTROL OF ELECTRIC MA- 
CHINES; E. A. Sperry, Cleveland, O. Application filed July 24, 1894. In 
a controller, a moving part of the controller, and a pendulum actuated stop 
for the moving part. 

525,400. ELECTRIC LOCK; F. Apitz, Lockport, Ill. Application filed May 31, 
18%. This comprises a circuit breaker and a battery, whereby the lock 
bolt is prevented from being moved backward by the key until released by 
the electric current. 

525,437. ELECTRIC CIGAR LIGHTER; A. C. Albertson, Chicago, Ill. Appli- 
cation filed November 29, 1893. This comprises an automatic switch, a cir- 
cuit wire, and a casing to enclose said switch. 

525,445. SYSTEM OF ELECTRICAL DISTRIBUTION; T. C. Coykenda!l, 
Rondout, N. Y. Application filed January 4, 1894. This comprises a 
dynamo, mains leading therefrom, an electro-magnetic break switch in 
series with one of the mains, a relatively high resistance shunt around the 
break switch, and an ammeter in circuit with the shunt. 

525,446. SYSTEM OF ELECTRICAL DISTRIBUTION; T. C. Coykendall, 
Rondout, N. Y. Application filed January 18, 1894. The combination of a 
source of electric energy, mains leading therefrom, a break switch, a shunt 
around the break switch, and means for restoring the break switch con- 
troiled by the flow of current in the shunt. 

525,447, ALTERNATING CURRENT MOTOR; O. Dahl, Paterson, N. J. Ap- 
plication filed December 3, 1892. This comprises an armature having two 
sets of windings, one being a distributive winding for purposes of start- 
ing and the other a concentrated winding for purposes of synchronism. 

525,480. ELECTRIC RAILWAY SYSTEM; PF. B. Badt, Chicago, Il1., application 
filed October 22, 1893. This comprises a movable vehicle, a motor trans- 
former, conductors, one or more direct current motors on the vehicle, and 


connections from the transformer to the direct current motor. 





525,490. HEAT REGULATORS FOR INCUBATORS. H.R. Davis, Carding- 
ton, O. Application filed August 31, 1893. This comprises a normally open 
circuit, a thermostat for closing the same, electro-magnets in said current, 
a laup, a pointed lever, a damper, an armature controlled by the magnets, 
and a pivoted hook adapted to engage the burner of the lamp. 

525,491. ELECTRIC BATTERY; L. Drescher, New York. Application filed 
March 23, 1894. A galvanic cell having a chamber formed in its end, the 
end walls of the vestibule being perforated. 

525.505. ELECTRO-MAGNETIC CAR BRAKE; R. T. Murray and C. M. Allen, 
San Francisco, Cal. Application filed October 24, 1892. This consists of ver- 
tically moving brake shoes adapted to form contact with the rails, an 
electro-magnet carrying the same, coils surrounding the core thereof, 
switch plates and a switch lever, and a returning spring whereby the switch 
lever is actuated. 

525,523. ELECTRO-MAGNETIC TRACTILE DEVICE; C. M. Allen, San Fran- 
cisco, Cal. Application filed August 22, 1893. This consists of an electro- 
magnet movable toward and away from the rails, and movable inclined 
planes engaging the magnets for raising them, the latter being depressed 
by gravitation. 

525,539. CONDUIT ELECTRIC RAILWAY; O. A. Enholm, New York, N. Y. 
Application filed April 17, 1894. A switch mechanism comprising a movable 
contact a contact in normal engagement therewith, and contacts, normally 
out of engagement therewith, the movable contact having portions adapted 
to engage the contacts, a crank connected with the movable contact, a 
separate crank and devices for causing joint operation of the cranks toward 
them and from each other. 

525,548. FROZEN WATER ALARM; W. Humberstone, London, England. Ap- 
plication filed May 14, 1894. This comprises a cylinder containing a flex- 
ible diaphragm, a lever pivoted above the same and connected thereto, a 
pivoted plate, a catch to hold the plate in position to conceal a warning 
notice, and a catch whereby when the lever is released the plate will also 
be released and the notice disclosed. 

525,563. ELECTRICAL CUT-OUT; A. Rockoff, New York, N. Y. Application 
filed May 10, 1894. A cut-out having a socket comprising two compartments, 
spring contact pieces in the lower compartment, plates in its upper compart 
ment, and a fusible wire conductor between the plates. 

525.584. RAILWAY SIGNALING BY MEANS OF DETONATING OR EXPLO- 
SIVE MATERIAL; H. Brocklehurst, London, England. Application filed 
November 3, 1893. The combination with a lever moved in accordance with 
the movements of a lever which is worked in connection with an ordinary 
visual railroad signal, of a link, arm, shaft, ratchet wheel, arm, pawl, link, 
stop catch, wheel, recesses in the wheel, and a reservoir. 

525,598. OVERHEAD SWITCH FOR TROLLEY WIRES: H. M. Greenwood, 
Brooklyn, N. Y. Application filed December 1, 1893. This comprises a 
body and wire arms, one of the arms being adjustably connected to the 
body whereby its position can be shifted to adapt it to the wires of the trol- 
ley line. 

525.649. DISTRICT TELEGRAPH CALL: W. H. Garven, Portland, Ore. Appli- 
cation filed February 19, 1894. This comprises a telegraph call, a cam_ar- 





525,390. STEAM TURBINE, DYNAMO, 


ranged on its winding shaft, a slide bar adjusted by the cam, and a plate 
bearing pictorial illustrations of the different calls arranged to be progres- 
sively brought in view according to the throw of the winding shaft and 
tam. 

525,653. ROSETTE FOR ELECTRIC LIGHT WIRES; C. N. Hammond, Bos- 
ton, Mass. Application filed January 15, 1894. A rosette having side holes 
through which the ends of the lamp cord may extend, strips loosely fitting 
the side holes, and binders applied to the outer ends of the strips and enter- 
ing cavities in the body of the rosette to check endwise movement of the 
strips in the holes. 

525,670. UNDERGROUND CONDUIT; A. Segdae and D. J. O. Reagan, Detroit, 
Mich. Application filed March 6, 1894. The combination of a casing, an 
outer sleeve projecting beyond the casing at each end, blocks adapted to 
fit against the end of the sections and within the sleeves, ducts in the cas- 
ing and complementary ducts in the blocks. 





